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SUMMARY REPORT 

OK THH OFERATrONS OF 

THE GEOLOGICAL SLEVEI OF CANADA 

FOR TFfK CALEK|>AR YEAR 1902 . 


The Hoiitiiirabfo Clifkoi[ 1 > Siftof, >LF.^ 
ilini^ter of the lntodf>r- 


^IR, — confoiTuity with tlie Geologit-al Purvey Aet, 53 Victork, 
chapter 11, 1890^ I have the liODour to Hubiuk the foHowing Biuixnmry 
Report of the o^»enitiong of tlila UepEittnseiit dyriiig the eaJendnr ye^ir 
190i>. It c^M^tums a statement of the work on in all bmiiclse^ 

of the departmentp both in tlieoHice and mmseuni anEl in the field, ft 
Will l^e seen that a amount of E^riginal reHiearclk has lj«n 

aLx;ompliBhed and that the results of mutla labour and expenditure of 
prexdous years have been made available for the use of the public. 

Witli the exception E>f the iiatunil hifitor^- work of the J^urvevv in- 

" J T \v Aft rliil.'TTi 

eluding paleeontolog)' tind Ix^taiiy, the whole force of thu depart meiii to di-v^b]i- 
has been devoted during the post to economie geolog)', with a 
™w to phjiiKking the develofunent of the mineral re.sourceii of tho 
IXnniaion. This applies to the ehemicab nunomlogieah l^etiologi, 
cal, topographical, cartelogical, statistical and educational work, os 
vretl os to the held operation-Sr 


An emoneons IniprcHsion prevails among many personn who have 
never had occasion to infonit themselves^ an to the nature of the work 
]i«rforined by thin {lepAitment. Tliey iiua^ine that tlie gmlogisUd«-I^i'l»'^t'hii 
vole themselves largely to * theoretical atai purely scientific ' geology^ 
instejid of gi^-ing their attention, aw they do, entirely to practical 
work, looking to the development tif our various inlneml resouiws. 

The Geologioil SJur^ ey of Canada w'ok first jm^ided for and organ¬ 
ized in 1^2, and field-work waw begun in l'&43, h> that we are now in 
the 51 at year of our existence. Our present organisiation and the 
system of work followed by the de[iartinent liave lieen evolved out of ^eWaimKl. 
an actual experience of sixty years and in addition to this experienct% 
the ollieerm of the Suiwey have had a full knowledge of the methiTHis 


EltifitiK.'y -yf 
itw Survey 


Vak« of 

IOIip« Alli^ 
rtpdri*. 


To eyknistA” 

tlOlL 


CE^mfew 
of IftAlM. 


4 A geological JStfiVEY DEPARTSE.VT 

pmctisefl by biniilar &tirvc:ys in otber couniricfi aikI have Jilwaya been 
r«idy to consider any sug^eetion or now departure whieh rnight be oi 
advantage in this country. Its present etKdeot condition is thoi^ fore 
due to the eifbrti and thoughtful consideration of a very large number 
of officei-s of proved ability and devotion, who have successively 
laboureil and passetl away during thia long jieriod+ us well as to the 
present stafh Every year the Snrve}’ is the object of nunienims 
encomiums from practical scIentbtAf both at home and abroad^ who 
observe ^uid appreciate its work. 

Among the notices; of the operations of the Survey duniig the last 
year, the BuUtdn oi the Geogmphieal Society of Paris for October. 
1903 , pp. 263 - 266 , in an editorial article onthe wnjrk of the Geological 
Sun- ey of Canada in l&Ol, says : * During the field season of 1901 , 
not less than thirty-one geological |Mtrtiea organized by the Geological 
Curves" of Canadfit were sent out to cover various paits and districts 
of the Dominion. The operjitiona are always ctmductod in a practical 
manner, thftir object being, not fioly the Keientific study of the fields 
covered, but tiUo to deter mine their mineral possibilities frim an 
economic standpoint-, anti to fix the extent of the fonnalions which 
may ptosent some interest in this mpeot the operations ai^ 

conducted over areas which have not previously been delineated, the 
geological party andertakea concurrently the tojfOgrapht^ and the map¬ 
ping of the territory covered/ 

‘This work of mapping the ge^jlogiod ^ind topographical features is 
of great practical utibty. inasmuch os it biings oat and makes known 
the gtmt resources of Canada. ^Buch maps and reports are a source 
of acenmte infonnation as to the value of the land, and the probable 
mineral wealth of the areas explored, afToitllng great help thereby to 
both the agricultural and mining coniiQunhie& At a meeting of the 
British Atisoeiation for the Advancement of Beieneet recently held at 
Belfast the Prosidentj Cbl Sir TTnonias Holdich, called (Special atten¬ 
tion to the sendees rendered to colonization by the w^ork of the Geolo* 
gical Buney of Canada. Had such an organization been af work in 
South Africa, the serrices w'hich it might have rendered can hardly 
be over-estimated, and as the eminent British to|iogmpher remarks, 
the resiulta whivli could liave been obtained by such a staff in that 
territor}^ would have -^ved roany costly experiments and much tenta¬ 
tive work. We niay add- that a syatematie metho*] of ex])loration of 
our colonies (those of France) conducted on the lines of the Geological 
Suiwey of Canada, would have greatly hastene^l their development and 
spared many diitappointmenU 

^l*be mnp^ published by the Geological Smv'ey of Canada are re¬ 
markable for their cleamefjs and neatness of execution^ and may well 




bill] 


be quoted m models to be foltow&dr For these splendid rentiSlSp the a( 

DjtT(?otor of the SSurrey, Di’. Robert Bell d^erveft gretit cn^it end 
praise. We m&j inention incLdewtally tliat the total annual expenses 
of the Surv-ey^ includlo^ adininii^tration, e^cplorLn^^ expense and pub- Cmt. 
lishing of mapa amount to 579,000 franco. 

*The Summary Report of the Geological Snrvw of Canada for 1901 
givee a resume of tlie operations of the tlnrty-<iiie parties ^ent out 
during the year, 

■ In 1901 the Geological Survey published thirty-eight new maps La^ bn» ol 
and four profiles. There is moreover the amiounoemeut of the 
early publication of a general geolygical map of the BoiuinJon on a 
scale of about fifty mileft to an inch, extending north and east aa fur 
&s Hudson strait and to the west m far a^ Great Bear lahe/ 

The western lialf of thL-< snap was issued in 1902. The topography 
of the eastern half Is already engraved and the delineation of the 
geology Is in progi^s. 

rrOF04^KAFBV+ 

Canada is indehted nmitdy to tlae Geological Jiurvxy for Ita present 
knowlerlge of the toiKgraphy of the Domlniom FewperaotiN have any 
idea of the vast amount of good h^M^graphical work which has been p<*r- 
formed, nt a eompamtively ^all ™t, by theofiieers of thq Department 
during the hixty yeani of its eiLstence. Although thw has been only Topcg«[il 3 iBal 
incidental to the geological work, the topographical sendee alone w'hich made, 

has been rendered is worth more to the country tlian the whole east of 
the ?iurvey from the l>eginning. 

Following the original discovoroh* of the main geographical features 
of Canada, the ofiicer:^ of the Geological S^un'ej have been the 
pioneers in the more accurate topographical exploration and sun^ey of 
the countly alt the way from the soutberc partH, northward t*} the sub- 
Arctic regions. The aooompanying map ahows^ on a small scale, the 
areaH which have been mory or 3e*!i completely sun eyed and map|>e 4 l 
and nl^ the reutea which liave lieen explore<l and sujrveYed iti the 
more northern region?*. These recuuiiaLHsanee aurvcj'a extend through Vant qnwct 
all parts of the countri- to a distance of aUmt n thousand miles north- 
ward from the IntiTnatioiial VKiundan*. 

Preidous to tho confederation of the first four provinces to form the 
origlna] Dominion of Canailu in IjifiT and the subsequent acquisttion 
by the Dominion of the otlier Briti.sh possessions in iN'orth Amerlcai 
including Briri»*li Columbia, the territories of the HufUn^n a Bay Coin- 
pany, the Labradot: peninsula and all the Uland^ lying northward of 
the mainhknii of North Aiuerka^ the operations of the Geological 
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Survey were conflneci to tho$e aiouthem purtiona which coDsTitute the 
proviacefi now called ODta.rio ami Quebec* But aiace coafederAtlciPt 
in addition to the iiiflritiiin.e proviacea and British Ooluiabia, tlie 
attention of the departmetit han been <lirectetl to aurvepng tope- 
ginphically and geologically the vast newly aoquireii terrltoricN above 
referred to, including tho^jc portions of them which have lieen added 
to Ontario and Quebec. Tlio^ great regions were entirely unsurireyed 
and but partially explored, only the main i^^igraphical feature-M being 
roughly indicated on t!ie Kketeh-maps-. The subflividuig of the fertile 
lands of Manitoba and the North-we^it Territories for the purpo«e of 
settleiiieiifc ’was performed by a ■rlifleireiit departmentp but the running 
of the artifteial lines miulreth added comparatively little topt^graphy to 
the map of Chiiaxla. 

H»C! fteld-meti of the Geological Survey have l>ecn tlie first 
ann-'evors of the natural or geographical features of the iniiiiense 
regionsi referriHl to which eonstitute nearly oiiC‘hftlf of the com 
tineti t In ortler to ump out tlse rock-iorntations, tlie geologists found 
it necessary to make Hinmltaiie^jUsly both t4:>i?ugraphical aticl geological 
survevB, Fruiii their long experience in tbes*v operations they have 
been able to do this work rapidly and w ell. Thus an a^^tomshiug ftinount 
of accurate geoji^rnphical surveying has licen accomplisherl by a small 
number of dem oted men w ith very limitwl at their dispoftal. 

CHKUICAL ASD UlNKRALBMilCAL WOftK. 

Jt. Hcfl, As Khown by Dr- Hofriiiauii^a report, herew ith, thiH ha^i been of the 

m 4 inaV woiN. ^^iiaranter during the year just dosech mid iian ctPiL^Utod largely 

of the exami natioii of specimens of economic isiinerals which have 
been ^nt to the kboratoiy by loinere, pivwpeutora, explores and land- 
owners in all pvrts of Uie Dominion. In each case a written report 
has been furnished to theinr|iiirer. yy^ieiiiatie chemical examiasttiona 
have also been mado in regartl to economic minerel^i of imiiortance. 

Tlic materials about which in^iuiiy Iuin been most freiiuently niado 
mopt letter or by pcrsoiiw calling at the department ciuring the year 

hav% been priilci|>aSly the foliowring : anbeatus, baiytes^ bauxite, chromic 
iron, celerttite, cement stones ckya marls for the manufaeture of 
cement, coalj copper ores^ f&ltlspnrT fire-clay, graphite, g^’^um> imn 
pyrite^^i iron orea and iron sand;^ infusorial earth, kaolin* molylsdenitOi 
magfiCisite, pi'troleum, platinum, peat-, ^j>«tone and rlnc ores. Of 
these again tlie ffjllowing were the most fm^uently imiuircd for: 
mateiialH for the manufacture of hydrautk cement, molybfionite, 
petroleum, iron ores, kaolin and peat. 

The higher pvic^ and threatened scarcity of fuel in the greater part 
of Citnfiula during the year stlmakted popular interest in the peat 
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■vMUTveH of the wJuutry. The field officers of tlw depirtment have 
^(Hthcred mtteh valiwhle infonuftticni as 10 the location, extent, depth 
and f|«ality of peat boi|pi in the different provinces ainl the nortliera 
districted and also aa to the natuTe of the v-arioes attempts which have 
)>cen made at diflereiU times to joamifiwtnre peat fuel- 


HOOFINC: ^LATKs 

The rooting slates of the Melbourne region in tlie Eastern Township* 
tlo not appe<tr to be excelled in ijuality by those of any other coutitiy 
in the world. If tlieir mcriU were better known, both at home and >ke«. 
abroad, it is probable tlmt the demand for our slatee would be much 
increH.se<i. The following letter from a dealer in slate addresaeil to 
Mr. Hnrriiuui "Wabson, Canadian representative at the linperia) 
Institute, Lrjndoii, contains interesting information on thia aubject 

T>o?iDO^, No^'OBiljer 14, 1902. 

H. W atsim, I5m|,, 

Imperial Institute, 

Confimiing our interview with you, wo shall be glad if 
you will follow up the question of developing the CamiduiTi slate trade. 

The presetit time is very favourable, as the Amerjcaii trade lias 
really stopptsl, on account of all the slates being ref|uirad for local 
demand in Americn. In lonscfiuenoe of the scarcity of American and 
Welsh slates, buyers here have gone to. France for their requirements. 

The French slate is not e-iual to the American in quality, hut it is 
considerably chcn]i«r. The quidity of the American is between bent 
French and" M‘elsh mid the prices arc the same in proportion. The 
Canadian sample which we inspected at the lintitute is a very good 
slate, and in our opinion wjnal if not better tlian the American. The 
* sizes suitable for this marhet arc '24.lii. x 12-in., 22-in. x l2-in., 22-iii. 

X ll-in., 20-In. X 12in., 2ain. x lO-io., IB-iu, x l9-in., IS-in. x lO-in,, 

IS-in. X 9-in., IS-in. x 12.in., l6-in, x lO-in., 16-in. x 9-in. ami lO-in. x 
d-iii, Tlic slates you showed us are a little too thick, they should 
measure IS-in. to 19-ifi. per 100 slates piled Up on the plate. * 

ijuarryiiig in America is carried on at a coet of 61.75 to 62 
square of lOO feet superileisJ, and the selling price is from 92.40 to 93 '* 
per s(|wvre at quarry, 

Tlic slates have to tius'el, according to the different (juarries, from 
TO to 200 miles to shipping port. The freight to I^mden from Fhila- 
delpbia is 13 shillings and five per cent, and the Londiui dock charges 
are 2s, fid, per ton if taken by barge irom ship A si:[uareof slates 
weighs about 575 lbs. On the above calculations the selling prices 
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here are about 12J to 15 per cent under Welsh prices. The American 
alato trade with the United Kingdom in 1SS6 was about 46^ miUion 
&lat€a, but dropped to hRl^ the Misount last jearp and this year will be 
considerably less. 

Slates of tlie quality of the Rockland akto wLU always sell, and if 
pricea suit, we are open bo moke contracts for a large quantity. In 
onr opinion the CanacliaEL slate cleaves well and there is very little 
waste. The Welsh quarries produce from 100 tons rock, onl v 10 to 20 
tons clear slates; even Lord Feiirhyn's quarry, which is coraidered the 
best, only produces 25 tons clear slate anil 80 tons rubbish. 

Tlia American quarries prwluce fram 1(K> tons rock, about 60 tons 
good slates and 40 tons waste, which is mostly worked up again into 
electrical appliances, etc., and we believe you will find the same pro¬ 
portions in Canada. Slate nock is found a few’ feet from the top, 
but the deeper one goes the better the slate. An opening can be made 
to paj at a depth of 30 to 40 feet. There is not much machinerv 
required to open a quarry, and the rock is so abundant in America tlia't 
the waste causetl by breaking the blocks to the required sires by hand 
doe$ not matteti 


We can deal In slats to the following pofts, to of which there 
are apecial eteamers ninning from ilootwnl: Btdfjist, Cork, Doblin, 
Gk^gowj Liverpook Bristol and Ijondoris 


\V> fihal] be gkd to give 
require. 


you any furthi^i- infoniifitioii you may 
Yourii tmlvp 


(Signed) A. HrTTp 


Tlie collection of the economic mincmJ^ of C^tiadik belonging to the 
Surrey, whidi had been exhibited in Parhi in 1900 and in ClfiAgow in 
iDOlp was divided into two pirt^and exidbited during the pa^t sunmier 
at the exJiibitioiia held at Wolverhampton and Cork. Paniphktis 
giving sJiorfc descriptions of the miiieml resourccfl of Canada, were 
projjurcd by the Geologiml corpi and distributed at all the above 
tnontioned exhibitions. 

There is an increased demand fitmi the higher educaliEmai institu¬ 
tions all over the Domimon for named mllcctionn of Canadian minerali^ 
and rocksr As shown in Dr* Hoffiuaim's report^ such coUectiooji have 
licen BuppliMl aa far as powible, subject to certain conditiom^. I 
have no doubt these collections liav-e been the means of creatiTig among 
studenis and scholars a wideapresd interest in geolog}' and mineralogy’ 
which would not otherwieo have existed. Tlie knowledge t hua acquired 
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by BO large ft Dimiber of young men will iio doubt liave an important 
olfect in leaditk^ to tlie dbcoveiy and working of useful nunerals in 
the future. 


Ml-mE-i SRCTIOX. 

Tlie repoit of this section nf thodo|)artn)cnt for 1901, pulilwJi^ 
during the year and amongst other things it gives a Jnrge amount of 
c^jEOparative Btaiktici^ of the mineral production of the couiitryi ‘The 
complete returns for 190^ are not y'et received, but thei^e ai^e izidica- 
tions that there will Ije a considerable falling off in the output of gold 
and prt^bably a slight decrease in tlie total of our nunenil products as 
coitipired with 1901. 

Ingaih ^ho is in charge of this section, spent the greater part ^ir- tngmU'i 
of the ^^unimer in making n detailed geologival survey of an area 
measuring about 30 miles square behind the Hruco Mines. He wan 
assisted in thb work by Mr. T. DonL% foiTiiorly of the same section, 
and three students. 


FAL.^:OVTOLOC+V. 

Dr. Whitoaveslius completed Part vol^ I, of hia ifesozoic Fossils |>r_ wbitii- 
and it ia HOW' in type (106 pp.) Tliio figures for ten of tlie twelve wotfc, 
plato^ which are to aceoinpany it have been drawn by 31r. Lavi'rencc 
Lambe, and tlicse will be lithographed in Canada, whilo the 
reuiainiug two platea liave been alieody lithographed and printed in 
England. A quarto memoir, forniing Part % volume IT I of tlie Mp. Lambe'ft 
' Contributions to Cunndian PahHUitoIog}'" waa published during the 
summer. It is * on the "^'ertebmta of the Mid-Cretaecoua of the Xorth- 
w est Territory ^ by IVofessor Henry Fairfield Osborn and Mr. Iviw'rence 
M. loaiTibe and eontaias 81 pages of text with numerous figuii^ and 21 
fine photogravure plaieH. A description^ witli figureA^ of a new species 
of Osmunditca from the Queen Charlotte Isfaiidn, prepared for the 
Sun-ey by Professor Penhullow^ of ^IcQiU TTiii varsity and iUuitrated 
by wveral Bgures, is published in tlie Fnjceedinga of the Royal Bociety 
of Canmlfl for the present yeor. Part 2, Tolume TIj of Professor 
Baniuel H. ScuddeFs ^Catladian Fossil Xn-sccts ^ w^aa published by tlie 
ilepartmeiit during the previous yeari. Dr. Ami's p<ak?onti>logical l>r. .Atm'tt 
work has consisted largely of the deterniLnatioii of collections of fossils 
fi»r the purpose of Identifying geoln^gieal horij^onSi. 

BOTA.NY AND aiOOLOOY- 

During the Rutamerp Professor John Maeoan vHsited the Yukon Pn>fet»nr 
valley and >>tay«d for some weets iit iJaw^in f^p the purpoft® of ntudy- «^'Si?tbe 
Ing the climate, the indigerLdu!^ flora and the agi-icultural posslbilitiefl 
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of the XJoadike distnct. The resuLta, as set fortli m liis report, pD>Ti?d 
to be of much Interest iiiifl eeoauiDic inii^rtonce. Part VII, being 
the eonclDdiDg vo^nme of Professor ^Macoun's catalogue of CaDadion 
piaots^ WAS published iludtig ihe year* It is on the Liohens md 
MepaticaA^j aiid containj^ 31^ page:^ Part 11 of the catalogue of 
Cana^lian birds by the same author is weUadvaDced and will be issued 
in 1903. Part TIT vWl complete the iserie^* Mr. 3aiue^ M. 
assistant botanist and naturalLst, did a successful season^s work with 
tile International Boundary Commission in eouUtern Britbh 
Columbia, and among other brought home large and interesting 

* coUeetions of planti^ birds and iDamnisls. Mr. Lawrence W. Watson, 
PrE,T, who In 1901, collected plants and studied the Mora of Prince Edward 

Island for the Survey* has completed his* list of the plants of that 
province and it w intended to publish it as soon as possible. 


rUQRA or HUDSON BAY. 

FIota of A memoir on the Horn of Hudson bay^ based on the plants collected 

Kuditon ba^. around that sea at various timeK and plncci$ by Uie officers of the 
Survey* has been prepared by Pw^fes-sor John lifncoiiit* Mr, J. AL Macoun 
and Dn Theotlore Holm of AVashington, Thewe collecdons were 
found to contain ten new species of flowermg planta* which have 
been describe<l jointly by the three botanists }mt named. Dr, Holm 
liaa made drawings of each specieii to illu^tmte the descriptions and 
drawingM. thc«e Will be reproducc<l in the form of fen plates to acconapany the 
memoir. The work wiU be issued as one of the specLal publications of 
the S!<un'ej. 

HAPS. 


The preparation and engraving of maps, resulting from the heUh 
work of tJje officer of tlie Survey, has been puMhed forwarfl wiih great 
Werii«r>fri C'lit^rik'y under the direction of Mr, C. O* Sendai* the geographer and 
C, O. draftJnnan of the department. Thif* oflicer^s report contains full 

pArticulBra of the work accomplished and a statejnent of the maps 
published during the year. 


Other Publicatios^ 

Lint ui The following reports and special work^ have also been publiKhed 

m by the Sun-ey in 1902 1 — 

Summary Report of the Geological Survey for the calendar year 
1901* pp^ 269p with 3 sections, 4 p1ate:!i and 10 map?. 

Fart A* vol. XIV.* with 10 map^ plates, and sections, by the gw- 
logical corpo, 
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Report on the aurfiice geolqgj' shown on the Fre<ierioton and 
Andover quarter-slieet. niap^ New Bninswlok^ Part M, voJ. 
XII., pp. li, by Dr. Robert Omloser& 

Notes on certain Arvliamn Roeks of the Ottawa Valley* Fart O, 
voL XI r., pp. by Prof. Osann. 

Report OQ an Exploration of the eaat coaist of Hn-dBon Bay, Part D, 
vol* XIIJ.p pp. 84, with maps* by Mr. P+ 

Report on ExpLorations in the north-eastem portion of the District 
of 8ikakatehewaii, A'c. Part voL XllJ,, pp, 48, by B. 
Tyitell 


Report on Ge<>logical EsplorationB in Athabasciii, Saskatchewan 
and Keewatiii Districta, Jtc. Part PF* voL XlII.^ pp. 44, by Mr. 
D. B. Dow linn;. The Gmas River niap-aheet acocmspawiw Reports 
F and FF. 

Repijrt on tlie Nottaway River baain. Part K, voi. Xllh^ pp^ 11* 
with a geolt^citJ ninp^ by Dr. Robert Bell. 

Report on the Geoltigy and Petrography of Sheffonl Mountain* 
<Juebec, by PrincijMLl J. A. Dresser. Fart L, vol. XI11., pp, 85. 


Report upijn the Carboiiifen)us System of New Brunswick* 

Part .M, voi. Xni., pp. 38, by Professor 1^. W. Bailey. 

Report upijn the CiLrboniferous System of New Bran^wickt 
Part MM* vol Xllh, pp. 88* by Yl. S. Poole, Esq. 

Section of Mines Annual Report for l&OO. Part S, vol. XI11., pp. 
160, by ilr. E. D. Ingall and Mr. 3ifcLt>fsh. 

Annual Report* vol. XIL (new series), 1800, El 1 lgli^^b edition, pp. 
972, with 8 maps. 

Annual Report* vol. XI. {new aeries)* Freneli edition, pp^ 934 

Catali^e of Canadian Plant*, Fart VU,, Lichens and Hepaticie, 
pp. 318* by Prr)f, John .Maeoun. 

Contributions to Canatlian PnlHsmtology* voh ITI^ (qnarto). Part 
TL* “On Vertebrata of the Mid-Cretaeeou& of the North-west 
Territory," by Proifeisyi>r Henrj^ Fail-field Osborn and Mr. r.aw’rerii.^ 
M. lamhe, 81 pages^ illustratetl with nuincn>us text-figures aiid 
twenty-one photogravure viz.:— 

1. Distinctive chsjraetets of the Mid-Cretaceous Fanuap by Pn^f. 
Henry Fairfield Osbom. 

2, New ||,^nem and species from the Belly River series plid' 
Cretaqeoas), by Ijiwjeace M+ Tjambe. 
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Fikli> Work, 


Aa in the previoiw y«ir, an iJianv field aa our funds would 

permit of were ^nt out, incliidiiig some under the control of geelogbt-^ 
not Connected with the Jiun'ey, but empltijetl for the aeasoii only. 
Twenty-two parties or giioiogL^tit working independently of each other, 
were engag+iHl in held operations. 'In some eases w'here tSso asshstaniK 
were able to do good topographical or gecdogiofil w^ork, the party was 
dmded after reaching it^ ground and tlie two sections worked 
separately for the greater i>art of the season, so that the total numl>er 
Tn'wjtT-B€-v«i of field otticers operating independently may lie saiil to have been 
StwJrk™ twenty seven, aiost of these o^L^m reiiiained out during the whole 
^Asoii„ but a few of tlietu for a shorter perioii. 

Follo^ving the plati adopted lavtt year, the report of each field and 
stafi^ officer b given aeparatoly and as the field operations and other work 
of the de|>artinent are thus fully explained, it is only neoes.^r>' for ine 
here to give a brief outline of the formert en ume rating the regions 
covere<l in their order from north-west to South-eostp as in last year's 
SuEuinaty' Report. 


K. G. :bEcCc>n. The most northerly expedition wjia that of Mr. K. G. McConnelb 
y>-\ih ^fr, Joseph Keele as aa^istantT made an mstrunicntal topo- 
nven graphieal survey and a geological reconnaissance of the Maeaiinan 

river, a stream nearly as large as the Ottaw'a, which falh into the 
Pelly from the east^ a short distance above the point w here the latter 
joins the Lewes to form the Yukon. On reaching the forks of the 
Macmillan the instrumental survey was discontinued and 5Ir. 
>[cConnell explored the northern bmnch, while 3[r. Keelo traced 
the so^ilhero. In additii>n to the work done along the main river and 
its branches, the hilU and mountains on either side were AAcOnded at 
frequent inten'als for the purpose of examining the rocks. It wan 
found that from the nioutb of the river to the highest points reached, 
the main stream and InHh %t» branches Jiow-eti oi'cr crystalline rocks, 
tnc^tly aUered scdimetib?^ Samples were colleetod fruitn a number of 
quartet veins and it w as hoped that some of the^^e would bo found to 
l£arT«n qiuiru conEaln gold, but on assav in tho laboratorv' of the &iun'ev. none w^or 

VEinji-i *. ■■ * 

detected. The results of the above work are, therefore, valuable princi- 
pally on account of the new lo[>ography and geology acquimJ, as well 
os the general information In regaivl to the nature of the country 
through wbleh the ^Macnulfan river flows. 


Ya™iv*«r Cp to the post season^ no exnini nation had lieeti made by the Geo- 
' lagica! Survey of the outer or south-weatern e.-OJVjt of Vancouver island, 

except for a few miles at the north-weatern extremity* As it had he- 
come important to obtain iiiformattoii in regard to the rocks and pf>«.- 


SUMMART SEFilB;!' ^3 

sLble i?coiioinic ininemb of thh coast it was rJocuied to send a. to 

work there. For this sereice^ Mr. Arthur WebsteCt ^ former member 

of the staff and Pn>fesaor Ernest Haycock of Acadia College^ Wolf- Hijwk. 

ville, Xova !f^oti<H were selected. The eoaati bdng bold and exposed 

to the sweep of the Fneifie ocean, was foun<l difficult to examine by 

raeans of a small bc»t. Still, these gentlemen su«?«^ed in exploring 

it from the Straits of Fuen to withiif a short distance of the tiorth-west^ 

em extremity of the hUmh From their reports it w ill be seen tliat 

along the whole coast, granites and basic eruptives are largely devei- 

op«i, while imaltered sediinenUn.' r<x‘ks are fre<juentJy found resting 

upon them. Ores of copper ^jc^;nr in scvernl places and in sonie Or-^ofcopper. 

instances they appear to exist In promising quautitits. 

Dr, K. A. Daly cojitinued the w ork begun the prevdoua year along 
the International boundary l)etwoen British Columbia and the State 
of Wa^liiTigtoti anrl to a distance of ten miles to the northwai'il of it. 

The roeka examined in the field wusbst ™Orttly of altered sediments 
and ertipti%'e?i, Dr> Daly is now' nuLking a petrographic study of these 
rocks and of the xtructural and physiogruphic geoh»gy i>f the ground he 
worked over. 

^Ir. James M. Macoun wras eiuployetl as naturalist near the 
Tnternatiunal Ixjundary' In tlie same region aa Dr. Daly. Besides ^ 

studying the fauna and flora on the ground^ he niatk valuable coHec- Coiiuni»KKfi. 
tions of niammald^ birds and plants. 

Mr. Hr W* Br^^ck and !Mr. W. H. Boyd investigated a mining area 
of abjut fifteen miles ^uare aitmiid the town of Gi^enwooch in the 
boundary district in British Columbia. The latter attetide^l to llie 
topographical work, w’hilc the former traced out tlie lintit-s of the 
various rock^masscs and tstudied their petiography. A map of this 
area is being preparwl to mIiow the geology and the hilhfeatui'ca by 
means of contour lines. 

Ill the region betw'een the Slave and Peace tiveis of the great ExintorAtkmi 
Mai-kcnric baain^ Mr. G- Gamsell worked in the district to tlie west- 
ward of Fort Smith, which Is situate about midway from Athabasca 
lake to Great tilave Inke. He made a imck^m'ey of a canoe^routc 
betw'een the Slave and Peace rivers, but his principal work comjl$te<l 
of invest; igadons as to the oceurrenee of salt and gy'p'sum in the .Salt ajid 
Devonian rocks of ihh oountr>% He went hy the Atlmba^tca river 
and returned by way of tlie Peaces 

Among the Rocky mountains and along their eastern Banks, coal of Crow^-iKii^ 
good <|uality occurs in gmt Cjuaniitiew in CrelAoeous rocks for a long 
distance nonhwarcl from the Intematioiial bonndair. In the Crowds- 
nest Pass coal-field, which is being devckiped on the line of the Canadian 
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JWtiQii. PiMzifie Hkilwa)% in a tot^l action uf 4tT3G feet there are 22 seams 
vi'ith aa iiggpegate tlikknesis of 2IG feet of coal, of vhUh civof 100 feet 
are workable under preaetit conElittirtia, Coikl lutsms l an vfith some 
[DtarruptuaiH for huivclmls of miles northwanJ from the Crows-neHt 
Pa-His. In the foot -hills on the eitst aide of the Roeky iiiountAlriH, the 
coal seama are re+peated and tliej are tmver>ieci Ijy the southern branch 
of the Caiiadiat) Pacific mi I way hi the district of Alberta. During 
the pant sea>Mni the geology of a eonsiderable arcsi o| the co&f belt in 
\V. W,LwcbVthe sicioity of Blainuoro was Itivmtigatetl by ^Ir. W, Ta^cIx, A 
map of tliia area by 31 r. Leach acroinjtaiiies hi* report in the pre^mt 
volume, ill which nineb valuable infoniiatloii in given m to these coaU 
Inwring recks. Coal eioiks out in inaiiy plan'es and is pn^bably widely 
distributed in our pmirie region east of the Rocky mountains. This 
abundance of gtaal fuel will arid greatly to llie value of IheHe agricul¬ 
tural lands. 


Mr. Ijijjjiiite of Tertiary age is found in sf^ams of moderate thickness in 

luid Turtle mountain region <*i HOUtliem Manitok'i arni in tlie Sinjuris 
AniinihoLn,. ^iver country^ lyiikg to the westwarri, in Ahsinibcila. 'fhese Li^ttc» 
were investigated lant si«£UK»n by 31r. D. B. Dowling and founri to be 
of more w mom ic Value than hiui Ijtam su]>jio?4ed. Mr+IXiwling nim 
irsimmi. marie TtOine investigatioii* in L<>nnection with theoecurreiice of gy|>jiuiii 
between Lakes Whiiiip'g and ManitolMi. 


Aibfhikf ittd Between the heiul-watera oi the Albany mid the ivvers, a 

fleiern nven^ region reinainml unesEplored Iwth gmgniphioally and geologically. 

f>uriDg the past sciomkii part of this was ez^amiiie^i by Dr, Alfred W. 
0, WiEwoji, as^sUtl by Mr. Frank Johnson. It proved to 3:ie a level 
omntty with here and there a low ridge or knob nif Ijiurentian gnem 
Two narrow belts of HurtmLtn schists were found. 


iCxploTfilicmi^ 
cm Flftinc-a bnv 
by \V, J, 
WiUon nail 
O, O'aqUivnjL 


On the lycii): side of .1 nines Imy, three ^Ml-Nized rivers reniniiiied to 
be surveyed. One of these, the Kajiwltnu, f titles into the bny bet ween.- 
the Attn.wnpih)cHt Mid the Albany, while the two others lie between 
tho Albany «iid tlie Moose. Tliew were surveyed, botli topograph¬ 
ically nnd gieologically by A!jt, W. J, WiUm (in<i Mr- Owen O’Snlliv^^n. 
On nil these streams they met with only the same rteni ly horisiontal 
JJevoniRji njcks which had been fimtnl by myself on nil the other 
prineiijal rivers u* the west and south of James Imy, ami these rocks 
were oJ.so overlaid even-where by n thietoinjmtie of stiff elnyey till, 
like that along the st reams which huStheen previously sun-eveil. 
The wonomic miuerak of thU region consist of gypsum and clay- 
ironstitne in the Devonian strata, while workable liede of lignite, 
apparently of eonsirlqmble extent, occur in the drift along the Moose 
liver and some of its northern hmaches. 
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]n li)01 it WEw dt^tided to etnitplete ivfooi our regutitr topographical 
und gcologiwil ii[ijip-Hl?eetii, «k Si fovorlng 72 milc^ from east to west by ^ 

4t4 milea fnJtn north to a^outh, Id order t*i show the whole I^ke Ki|]ij^D 

region, the luhe itself occupying the relit ml |K>rtion o! the uoiteii 

aheet Tlie field-work necessary to coinplete the west lialf of the 

aoutheni dwet was doiti* by i>r. Alfre<l W. G. W'iUm In 1901, nnd W^rkd^^hy 

that requireil in the east liali of this sheet by Dr* + A. Farka of PurtsHT' 

Toronto Uiii^ emity, the seasoru In iy02 the latter worked out 

the miuisite detftiiis in the eitst half of the northern Mhecti w hile Mr* 

’WilliiiiD Mclnnej* fihishe^l the weat half ui the same sheet. The result- 
ing topographlen] and get>h.>gicol map of tin" whole eoimtry arotinti 
Lake Nipigon. iiK^Lsiiring T2 miles from easL to we^st and 96 miles 
fmiii north to south, Ls well advance*! It is a valuable addition to 
the ge*>gn^jdiv of Nurthern Ontariu and tin:- distribution of the differ¬ 
ent rock-foimationa is i^uib tliat It shows a tsirtsidemble diversity i^f 
geoLogleal colon Kng^ 

Discoveries of copper have lieen tnade Ln the last few yea re in the 
country behind the Brucc Mines on tlie north shore of T^ike Hiin>m '*^*'^** 
and it was ecjnsidered ih-airitble to make a more detailed geoliigicnl 
sfiUT%ey of this district. Accottlinglyp Mr. E, D* Ingallj Chief of the 
Mines sectirm of the Surv ey, was iitstructcd to nndei^take this work, d:* 

He was as 3 ii^te<l by air- T Denis, also of the geological feiriws ajid n 
suiwey was made of a tract embracing aixmt twenty milea square in 
the couDtry iiumediately north of the Bruce Mine^ mostt of which Ls 
now' settled. Another fw^ason will Ite ref|Uited to trace out accurately 
the remaining geological lines of this area. We ehal I then inive a map 
showing Iwtl^r than does the e:^L«ting one, the Iwundarica of the iiock- 
formatir»DS in tlii8 interesting part of the original Humnian area. 

Dr, A. Iv Barhpw was instructei:! U} wntinue his researches among Niche] trf 
the nickeMieHriiig rocks of the fsudbuiy' district* These have lieen 
found to belong to thre^^ Kdts—a liortliero, a middle and a southem- 
The rijcks of this district luive provfd to be of considenible Lithological 
interes^t, Tlie various granites and greenstonew have been differenti¬ 
ated anrl the relatiorts uf the nickel dejicssits to them deteruiinetl to a 
considerable extent. 

Profea'Mpr F. D. Adamic and Dr. A. E. Barlow had been engaged for Work by 
several seasons in working out in ik-tAil the ge<3grapbieal difttribution 
of the ssubtU visions cpf the lAurentian mck^ within the liinitaof one of 
our regular map-sheets, covering an area of 72 miles from Kist to wegt, Halifrmrt* m 
by 48 milea from north to south. Tins amp has been called the ' Halb 
burton sheet.* Dr. Adams visited this region during the past sumincr in 
onier to ascertain some detaila required to Unish the mapping of i:er- 
tain Ideological lines. The engraving of this map in black has been 
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completed for more than a voar And now that the has been 

laid doirn upon only the latter mmaiii!^ to be engraved and 
printed. In the region covered by the Haliburton map^ there i& an 
unnwita! vaiiety of LAurentian tiKk^ and these have now been mapped 
with so much care that this will be the most complete representation 
of an Arcli^n area yet produced in Amenca, A map of a portion of 
the ^same area^ with some additionts has been ecwnpletefl on a larger 
scale and will be pxtblishecl abfjut the same time. 

Id the country around Kingstonp Ontario^ Dr,-.K. W, Ells and Mr. 
Hugh Ells have nearly hmshed the Seld-wurk neceasary for completing 
the ‘ Kingston sheet/ the art^ covereirl m^sunng 72 by IB miles. The 
imegnlar contact of the ODloviciBn with the Arrhtean rocl:^ runs 
tlirough the sheet and requires much detailed field-work in order to 
locate all its gdnuosities. 

Dr. fiobert ClialmerSp whoso time is devoteri to surface geology^ 
wells and artesiau borings^ worke<l again during tlie past season in the 
inter-lake peninsula of Oniario. In addition to investigation^ con¬ 
nected with underground M aieiT^ petroleuaif gas and salL, he examined 
the clay deposits from both a geological and economical point of view. 
He also ti-aced carefully and mapped out some of the ancient l>eache^ 
m well developed in that region, from Lake Haron eastward to the 
vicinity of the outlet of Lake Ontario. A n>ap jshowlng a portion of 
the latter work accompAnica his report. 

Id the copper region of the Eastern Townships (w'hieh lie between 
the St. Lawrence riverj on the one hand^ and the states of Maine and 
^ew Hampshire on the other) it was believed that by studying petro- 
logically tlie rocks associated with the copj^er ores, we might be able, 
liy combining tlie reftuHij wjtli the stratigraphy^ to recoguize and limit 
more nccumtely the copper-l>earing belts. The field-w'ork and the 
microscopic study connected with this investigation were uDdertakeii 
by Principal Dresser of Francis College, Rithmtjnd. He has found 
that iJie copper ones are confined mainly to three principal belts, con- 
aistiiig mostly of basic eruptives. The resulta of his work promise to 
lead the way to discoveries of economic value. 

Dr. Ells w'aa instructed to investigate the petroleum problem in the 
peninsula of Gaspe^ which forms the extremity of the Land on the 
mxkih aide of the lower St. LAwrence- For morn than half a century 
the existence of petroleam in this region has been known to the Geo¬ 
logical tiurvey. For a number of years backj the dUtrict baa been 
exploited by companies formed in Enro^^e and many deep wells bave 
b?en bored. Until last year, it w«i^ difficult to secure much r^lUbJe 
information as to tho results that were being obtained. But aU the 
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obfltacles havinju been removed, Dr EUa able ttii eoUeet, during the 
pawt iseAfionj full umi ac‘Ctimt€ irifommtion as to the tmteome of tho 
operations of all the diflerent compaoiea ThiH la n matter of great 
importance, and, ovring to the foeilltle^ ufilorded Dr. Ells for his mvea- 
tigatioiis in all parta of the reportetl oil region, he haa l>eeii enahlcn] tf> 
prepare an interesting report on the whole subjeet« 


Tlie same geutleaian alaf^ spent a part of the sea^n Id investigating P™p«t ^ 
4 Ueations m to the pOwaibLlitj of finding coal witlitn workable depths *** 

in Prince Edward Island. a result, boring opemtionB will 


probably be conunenecd next ye&r by tlie Iwal goven^ment in the hope 
of finding coal seams witllin reach under the L’pper or P^rmn-Carboni’ 
femus recks of the island. 




The northern interior of New Bren n wick, or tlie region around the Sor^ej'a 
head-waters of tlio Tobl^ue and Nepisiguit rivets w as further explored by 

by Professor I* \V. Bailey of the University of New Brunswick, who 
1ms worked for the Survey for many yearn. Dr. Bailey Tvas a^iste^l 
by ^Ir. Rcjbert Johnston of the regular Their exploration shows 

that further investigations will be retiuired before the geology of tliat 
region can be satisfajctorily Laid down upon a map. 

Itr H. «. Pwle, who had been cugagerl dnring the season of 1901, By Mr. H, ^ 
in going over the C&rbonifemuB recks of New Brunswick in the liope 
that he might discover a possibility of the occurrence of workable coal ^ 
i^aitis, was requested to examine the regiim lying aroniid Chagnecto 
Imy, so m to conhrte or eorrect our previous mapping of the Pdek-forma- 
tions in that iieighl>ourliood and to establish more clearly the relations 
of the Carbonifereus rocks of New Brunswick and Nova Scotia, 

Mr, E. K. F&ribAult Iws ^»ee□ euj^>a|||fed for & numbci- <ft yisare in 
nittkiDg topogmphicAl an<l ^logicd vun'eys of the ^t)ld dwiricta uf . 

Nova liiScotia and mapping; aich one wperatcly, Ht spent a part of the ^ Mrl"*^ 
year in pivpadng several of Ida plans of tliew diatriets for publication 
and the remainder of his time in the ficliJ. Ho was aj^ain aasisted by 
Mr. A. Oiineron and Mr. J. M. Cruiekshank, v-lw have been en^ged 
m this kind of work with Mr. Fiirihimilt for a nundier of veara. 

Mr. Hugh Fletehor was again eu»iigei| in Nova Scotia, principally cw uudf* t4 
on work connected with the coal Wring jpocks. On account of hL, Nov* Scotia, 
fiimiliaritj, from paat experience, with the geology of the various cool 
Helds of Nova Scotia, which art now undergoing active exploration or 
development, his sendees were requested in sevcial pWa when? 
new work was in progreas, in order to give mlvicc ea to tlie best course 
to punsuo by the opemton. Tlie latter part of the season wm devoiwl 
to a co^nuation of his investigations in the SpringhilJ coal field. He Siwinnhill, 
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wju a.^iBied by Mr. i^IciLood and 3fr, Allnn McKlntioti. Tlie vatf'ionM 
klnd-'j of work in whkh he nod his o-'j^iiitantd were oceupied are deseribed 
ill Ills report' id this volume. 

Initp^LcinHby held'Work eonskted t>i ™ita of inspectiun the Miuhipi- 

Dr/Pell cotea difltrietj Lake Superior^ the region belliiid Bme? Lakp 

HuroTit where ^Ir. rngall and Mr. Deni^ were at work, the Limnti' of 
FrontenaCp the eopper diseoYerieH near Matnne on tlie aotith sid^' of 
the Str Ijawrenre aboat 220 inilea Ijeiow Quel^ee, and to w>iiib of the 
gold and coni districta of Kovn ^otin, ineluduig Cape Breton. 


Eipkirmtionol ^ should heie mention that Jjibe^ WilLiamSp an otheer of the 
Hudaon's Bay Company, now resident at Oanaburgh Hdu->h>p who Iuia 
h good knowledge qf protp^oting, hoA mnt a rep<>rt on an exploni- 
w iiiiimi. which he mtide the previous year of n tnwt of country hdng north 

of the seetioD of the Albany river between Eabauiet and Martin 
falU, of which we hvl pre^iouhly but little geoLo^d^l knowledge, 
Mr. WiUiJiaiA' rejiort was acotunpanied by a collection of specinu^nn of 
the rocks which he met wdth. The report and tt|)eeLtuens will itid us 
in mapping the geology of the Albany district, and the thanks of the 
department aits duo to ^Ir. WilliaiuH for this valuable contribution. 
ConiributioDA indebted to Mr. A. P. Low, (for many yenivi a regular 

by A. F. Lfnw* member of the etafi’ of the Survey) for several original maps and a 
detailed report on the geology of the Hopewell group of islands and a 
number of the Lslands of tlie Kaatapoka gnLuipp on the east aide of 
Hudson hay, ]^Ir, Lriw flid the lield-work in 1901 for the Duiuinioii 
De^'elopincnt Company of Philadelphia, which kiiujly coiu^enteii to 
allow Mid to pi^sent tliese valuable rcsulta to the dc[Ni.rtnient for 
publication. Tlie ma|« have bf^n uaed in the compilntiou oftlicftlioet 
that is being engraved to accompany ^[n report for I&CK), which 

is. to form part of volume XIIL, (N.S.,) of onr regular annual report^. 
± 7 iii 4 ilt?mcntm If* 1826 Mr, J, B. 'Ih-rrelh before tievoring his connection with the 
^ Suiwey, made an elimination of the Daltou trail from tlic liHJid of the 
Yiiiluin Lynn canal to the Lewes river in the Yukon liietrict, hut he doferrv^ 

dutrict. aendiog in hLa report, on this work until he could obtain petrographical 

desscriptiona of the aeriea of rock-s|>ecimens which ho had collected 
while eiigagfd upon It, Thin slices of these specimens have been made 
io Oenii4iny dnd with the aid of these, Dr. Barlow h dra wing up a 
description of this series of rocks, to be forwarded to Mr, Tyrrel], wht> 
ifi DOW residing at Dawson^ Yukon district, 

Rviwftufi t:.. Kugene Coste made a ge^dogical ejoiiiiination of the 

Mdbd^ townshipa of Madoc and ^larmora for the Hurvey^ and the map to 
illustrate his report was engraved and printed in colouis the following 
year. Tt in now expected that Mr. Coste will furnish a report on the 
above work to l>e issued along w'itli this map. 
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The want of ik uwtfonn sj-stem of gwlijgic^ nomenfrlature and 
coloudogf applicable to the whole of North AmoHcat lias long been felt* 
This has b&eii the case more especiaUy in late jeans when it has becamo 
neceasaiT to ooloar geological map^ of large Hr^a^ ao that they may be 
in linitnonj on both eide^ of the liitaroational boundary^ Tliere ia 
likewise a lack of uiiiforoiit j a^ to the terms which are cmplojed to 
diatinguLsh the various gcologiciil perifxis, Tlie abseiioe of a general 
agreevnent in these matters was also felt many jeary ago by the geolo¬ 
gist of all tbo countries of Eoio|^>e and U was from this circmnstanco 
that the InteroaHonal Geological Congresj^ aroee in 1876^ 

In 1381+ the late Dr+ iSelwyn proposed a scheme of geological ooni- 
encluture and of colouring of geological mapa+ in order to secure 
unifonnity in tlio reports and maps of the Canadian Survey^ but this 
was not adopted elsewhcJro- (See Report of Progresa of the Geological 
f 3 Ur%'ey of Canada for 1880-3^^ pp^ 4 i to 51), 

Id 190It tho geological nod biological section of our Royal Society 
(Section IV^) seeing the noccsaltj of moving in thia important matteri 
passed u resolution^ requesting the writer to convene a committee of 
geologists of his own chooslngt Ui consider all mattery connected with 
the nomcnclAtura of geologfcnl dii.'isiona id Cannda. The following 
report explains wliat was done in the matter. 


REFom: or the Comhittbl op the Royal ^kmiEnr oh the Kohen- 
ci^^Tcrne or GeoLCK^tCAL Fobmatidxs eh Caxai>a, 


L A rr 


The Secretajy^T 

Section IVj Royal ^Society of CaDada+ 
Toronto, 




Sir,—A t the last meeting of the Royal Societyt I was requested 
by Section TV to select a committco of geolqgiste+ of which I was to 
act as convene-Ti to take into consideration The Nomenclature of 
Geological Formations in Canada, 


In the beginning of ilay+ a eommitteo fer this purpose was named 
and a meetiDg called for the lOthp of tlie month. The following geoU 
ogista Were invited and all accepted :—Dr, J, F, Wldteaves, Dr, R, W* 
Ella, Mr, Hugh Fletcher, Mr. R, G. HcOonnelh Dr, Robert Chalmera^ 
all of the Geological Surveji Frofesaor W, G, Miller, Provincial 
Geologist, Toronto^ Professor R D, AdaniB^ McGill Uni veraityi Montrealp 

■i h 


Unifcicrni 

of 

Gxi>3ugicaJ 

TwiiiBDrintnTfl 

fleccji-wp. 


Aetiuti tAiEBii 
At Rcyal 
Society 
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Mn B, iL "Wdlcerj Tort^nto, Dr. George Mftfcthew, i^t. John, 
Profeyyor H. S. Poole, DalliouEie Uuiversity, Halifait 

The meeting called for the 10th of held in my office in 

Ottawa and was attended by fdl the member^ except the three lest 
nientioiied. Mr, Walker was about t» saU for Europe and Dr, Matthew 
and Prt»fei36or Poole were uiLable to come «o far. 


Opiniw of After conaldcmble di^uasion, it was the geneml opinion of the com- 
Dommittw. loittee that there is need for a unifona and better understanding os to 
the fligniBcanee, opt only pf the proper names in (for the diviaipns 
of the geological scale)j but an to the relative comprehensivoness and 
cla^sifieation of geological divisions themHelvea. 

The nnneceaaary nmltiplicatioii of so-called fortoational names 
was deprecated and it was felt that it would be advantageous if Home 
method could be adopted by geologiata, which would allow of a general 
consideration or discusaioii of proposed new names for divifnous of rocks ' 
before they were recomnieiided for adoption 

Dr. J. P. Whiteavea, Mr. H. Fletcher, Mr. McConneU andl^r. Adams 
were appointed a sub-ccmimitteo to consider the names of the varioufl 
divisions of Bie whole sedimentary series in Canada, from the Archimn 
up to the Pleiatocene. 


O^Max-ratian 

Aitd 

cantiDfiikLsJ 


It was considered desirable that the present oommittee should be 
authorbifid by section IV to enter into corroispondertoD with the Geo- 
Ic^cal SVurvey of t1^ United States or any other body of geologists on 
the coutinerkt, with a view to Becuringp aa far as possible, greater har¬ 
mony and uniformity in the noiueuelature of geological divisionn^ sub- 
divisionB and maaseB of roeka of aU ages throughout Nortli America. 


Tlie committees then adjourned with the intention of meetings if 
possible^ during tho sesAion of the Koyal Society in Toronto. 


ItespectfuUy submitted^ 


(Signed) ROBERT BELL, 

CJonvener, 

The foregoing report was read at tiie Toronto meptingp at which it 
was adopted and the committee coatinued, with power to add to its 
number#. 


CanfftreaM Later in the year, after some correepondenec on this subject with 
Professor Charles D. Waleott, Director (jf the Geological Purvey of 
the Unites! State#, and Fxx^t^smr a R, Van Hise of the same Survey, 
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who hAij taben ft great interest in the matter, it woa arrangeci that the 
writer should naeet and conler with those gentlemen in Washington, 
Professor Walcott named Dr, C+ W, Hayes and Professor Tan Hise, 
to ni€fet Dr, F, D^ Adam^ and myself as a joint oommittee to discuss 
the whole matter and make arran^oients for earthing out the objects 
in view. The results are given in the following document x _ 

^linutes of meeting of joint committee on nqmeficlaturo, eonabting 
of Dii&, Robert Ball and Frank D. Adams, representing the Canadian 
Oeologieal Snn ey, and C, W. Hayes and Ck R, Van Hise, represent 
iog the U, S, Gftolugtcal Sun ey-p held at WaBhington, D.C., January 

% ms. 

C. W. Hayes in the qlmir. 

Present also Moserjk Bellj Adaurui and Van Hii^e, 

1. It was sgreqd that the committee, fta constituted by mutual coa^ Stth-eom- 
eent Ix^tweea the Direotoi^ of the two Surveys coiic.-emed, should form 

a peniianent committee and should appoint sulHx^mmittees for the 
consideration of questions of nomenclature in various regions along 
the United ^tates-Canadiun Boundary. It was agreed that the nomen¬ 
clature of these regions should be taken up as rapidly as the necessary 
information for a satisfactory odjuatment should become avdlnble, and 
that during the coming year the questions of nomenclature in tlie 
Adirondack and Lake Superior regions should be considered. 

2. It was agreed to nubmit questions of nomoneJature in the Adiron¬ 
dack region to a mib-committoi>t c^/nsisting Messrs, Van Miss atid 
Adams, who were instructed to confer and report their recornnumda- 
tions to the full committee. 

3. It was agreed that questkms of nomenclature in the Lake 
Superior region should be coni^idered by a joint sttlHx>mmittee, con¬ 
sisting of Prof. C. H. Van Hise, Mr. C. K. Leitb* and, by invitation. 

Dr. A. C. Lane, State Geologist, of Miehigan^ on the part of the 
United States, and Acting Director Robert Bellp Prof. Frank D. 

Adom-s ftud, by inritationp Mr. W. G, Millerp Geologist for the 
Pro\"int?e of Ontario^ on the part of Canada. 

It was agreed that this sob-committee i^hould make armiigemeiits 
by correspondence between Messrs. Van Hise and Bclh Chairmen of 
the sub-committees, for a joint field conference during the coming 
held season. 

&. It was agreed that the permanent joint commHteo should hold a 
meeting in connection with the nest winter meeting of the Geological 
Society of America^ and, if necessary, other meetings at the call of 
the Chainuam 

(Signed) C. W. HAYESp 

Cliairman. 
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fth&rtly the Above Dieetiug had been held^ it found tbab 
sDDie of the American geologiiste who liad been designated would not 
be able to prcKcod to carry out the neceamry joint fteld-work this 
»eaaon, au^l it therefore, agreed to postpone active operation^ till 
next year. Meantime, it b escpected that progreaa tow'aids the 
ends* deeirod, will be made by a more caneful study of the reports 
which have been written oa to various controverted pointe and by 
conferences in legard to them. It b confidently e^epected that the 
active combined field-work of the committee will be commenced iti the 
■spring of 1 ^4. 

OFFICERS REPORTS. 

The Mac^illax Riveh, Yukos DismiicTp 
J/r. Jt. O, 

The w^ork during the «es5on of 190^2^ consbted in uialdiig an ex- 
aminatioa of the Macmillan river^ one of the principai feeders of the 
Felly. I left Ottawa on the 7th of JunCj liceompanied by ^fi'+ 
Joseph KeelCp and reached AVhiUihorse, where we ontfittedr on the 
17th of Juncp and Fort Selkirk at themcmthf^f the Felly, on the 22nd. 
Tw'o days afterwards we proceedetl up the Felly riverp carrying our 
sununer suppBoa in two Peterborough canoes which we liad brought 
witli m from Ontario. 

Tlie party con»sted of Mr. Keele, who acted as topographer and 
aosiatant geologist, the writer, and two canoemen from Sault 
Marie. We were delayed on the Felly by the fiood<Kl cnnditioa of the 
riverj the highlit rbe of the ficaaon occurring on June 29, and did not 
reach the mouth of the Macmillan until July 5. 

The early part of tli.e season was occupied in making a traverse by 
micrometer Up the Macmillan to the fork;^ a distance of about 150 
miles. The micrometer traverse was afterwards continued by Mr. 
Keele up the If^uth fork for a further distanea of fifty miles. Tlie 
North fork proved to be un exoei>dingly rapid -‘stream, very dilBcult 
to asocMid, and as time w^as !liuitei;l and it w'og important to explore 
both bmnohes, Mr, Keele was directed to survey as muck of the Sonth 
fork and its tributaries os poa^ible, while the writer continued on up 
the North fork. This w'as ascended to a point a few mdes above Cache 
ci-eek, and then the latter stream woa followed to its hood. We had 
been informed that it hc&dcd with Peel riverp but this proved'to be 
inconwb Tlio valley occupied by Cache creek connects the Macmillan 
with the South fork of the Stewart, and from the top of a mountain 
at its head, which was ascended, the valley of the Stewart could be 
traced at least thirty miles in a nortli^-easterly direction. The head of 
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Giche ciwk, the furthest point gained^ waa. reached ort August 12^ 
and on the 13th we c<iairi>eeeed the Pttura paroey. A number ot 
znountaiuH had been sdectefi for climbing on the way iip> and stoppages 
of from one to three days w'ere made at thiwe points on the w^ay dow^, 

A micrometer traver>ie was also made of the PeMy Irom its Junction 
with the Macmillan to Fort f?ksUcirk at Ita mout}L 

General J)c^riptwn MannUlan /?i!r«r. 

The Macmillan river liaa a total length of about 235 miles. It I^jajrth of 
divides at 150 miles abovo its mouth iiitc» two nearly e<jual bmnche.-s 
tnow'o as the North and South forks. Tho North fork carries the 
inmt water^ and has a length of about 155 miles. The South fork is 
probably of nearly equal length. 

The moin river, in its lower reaches, is a winding stream varying in 
width frt»m 300 to 500 feet. The current is sluggish^ seldom exceed¬ 
ing, in the lirst fifty miles, a rate of three miles an houn The valley 
lias a widtfi of from one to five miles or more and is covered with a 
heavy dcpc»sil of clayA^ silia, yHiids, graveb and boulder clay. The 
river has cut a great trench in theae dep^Tsita usually about 200 feet 
in depth, and from one mile to two miles in width, and now^ winds 
from side to side of this depression, ooeosionally cutting into and des¬ 
troying portions of the bordering banka In the lower portion of the Cat hmaka irf 
river the cut banks consbt largely of a bluish plastic clay, an<i at 
isevcml jHrtnti* great niansea of this material have sli<iden forwarfi and 
in FM>me instances formed barriers extending nearly aci%s the river. 

The drift plain bordering the river banks is boiindci:! on both sides bv 
ranges and groups of hills and niountaiEis, rising from 2,000 feet to 
nearly 5,000 feet above the level of the valley. 

Tlio easy current cliaracteriatic of tlio low^er portion of the Mac- 
nullati h inteiTUptc^l about fifty mileis above its mouthy by a stretch 
’of w»mpamtivcJy mpid wjiter five or six mile^ in Icuglli, above which 
the current is again genemlly slack for a further distHnceof fiftv miles, 
although a few- riffles occur. In thn upper fifty miles, the current 
becomes much sw ifter, flowing at a mte of from three to five miles an 
hour* The swiftest stretchea occur at places where the stream ha^ 
recently broken through the necks of ox-bow" bends, and so shortened 
its K>Dnie. The greater portion of the Hver is cftsily navigable, except NAvi^kbSe 
at low water, bv small stcamci'H. ^ wiumii 

* fctVhiMiw 

The principal difflculty occurs at Porphyry bluff. Tlie river at this 
point runs swiftly around a number of sharp bencLt and the channel is 
filled with snags. The latter could easily be removed if neectisfery. 

Tlie grade of the ^locmitlan wji# estimated at from one to tw‘o feet per 
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mile in the lower portion of tb^ riv^r and from two to four feet in the 
upper portioiL The av'erage ^rside thron^kout^ proljably niuounta to 
»bout three feet to the mile and the totnl faLL from The Fork:^ to the 
Pellj is ostiniated at ioO feeh 

PrlodjMl Tlifi principal feeders of the Moemillari Mow Tlie Forks are Kalxoa 

Moose river and Kussell creek. The streams are all li^irthern 
tivw. tributaries, no important feeders tmtering the river from the south, 

Kalz&s riverj which joins the ^[aemillnn twohty-Heven milea above its 
mouthy is a large rapid stream about sixty feet in width. It forks a 
short distanro above its mouthy the principal branch occupying a wide 
terraced valley, which extends in a nortlu^terly direction for a dis¬ 
tance of about forty miJes. The north-westerly branch empties Kalscas 
lake, a Aheet of water about six miles in length, lying behind the Mac- 
millan iiioantains. This branch follows part of an old valley, wbicli 
hns been traced from the Pelly;, Ui a north-weftterly dittsction to the 
Klondike and beyond, lliis valley is occupied in different parts of its 
course by a portion of the Felly* a brunch of Kalsis river, Crookerl 
creek, a portion of the Stewart rivert Clear ereek^ Plat creek, and tho 
AitDicndniu- lower part of the Nortli fork of tlie Klondike river^ This ancient 
fla&eh*Eiiw4 drainage channel is an important topographieul feature of the country^, 
and may prove to he of economic value, os gold may be coneentratad 
in portions of its course. It mna ia a north-westerly direction, cri:»a-^ing 
tlie pregteat Tiiain drainage cluuinels diagonally, and lias a width of 
from tw'o to ten miles or more. In the glaciated urea, it U bordered 
by wide terraces built up of silts, sands, gravels and boulder clay, and 
In the uikglaciated area, north of tJie Stev^art, it is £L1ed to a depth of 
at leuiit 600 feet with aaiid and gravel. 

hloow ri ver, which enters tiie ilacmiUan about mid way to the 
Forks, also uccupies nn ohl valley which extends in a north-eosterlj 
direction to the South fork of the Stewurh but has not been traced 
beyond. Moose river 1 h a winding stream about liO feet in width 
haring a length measured along the valley of about eighteen miles, but 
following the windings of the stream it is fully twice this distance. 
It Is the outlet of Moose lakOi a body of water about eight mites in 
length occupying a deprei^ion ia the door of the old valley, 
HtmllcTHk. RuasoU creek (Had ^late el^e^^k) Joitis the MacmllLiQ about four 
miles below" the Forks and is important as being the only tributary, bo 
far, on w'hlch coarae gold has been found, It beadif in a small lake 
12 miles north of the MacmllLan, and lias a total fall of 13 400 feet. 
It « a rapid stream about 40 feet in w idth and is fed by a number of 
impet uouii torrents dcsoending from the mountains bordering ita vallcv. 
The valley of Buie^U creek is from one to thtw miles in width and 
extends through to the Stewart dTainage system. 
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Bfioent elevation in this valley la almwa by the fact tluit Uie preijerit 
strain hm cut in pLacea a canjQn La the iKattum of the old channel. 

lb|H>^r{a/jAy—The general character of the country in the vicinity \iuiint*ia«w* 
of the MacmiLlan is moiiDtainouii^i althougii the rnnges os a rale are 
isolated by wide vaJleja and depressions. Below KoJsa* river tlio ^ 
MaeinillAn is bordered on the north by the Macmillan mountains ; a 
long ridge with fairly oven slopes exce.|3t near the centre, where it 
risi^ about 1,000 feet above the tree line and is broken into a ntunber 
of rocky peaks^ the highoftt of which has an elevation of about S,800 
feet above the level of the river or 5,600 above the sea. Oppmitc 
the MactiiilUn mountains the country between the >[aemillnn and the 
Polly ii occupied by a lugli platoati-like mass with smooth outlines, the 
summit of which ris^ juat above the tree line to an elevation of about 
2^700^teet over the valley^ Host of this plat^u is a wide depreHsIon, 
extendiug eas&t to Bnjmo^ry mountain and south to the Pellyv This 
depression in faro^l on the north of the MaciuillaD by XaW mountain 
and the range connected wdth it Kalzas moiJiLtain rises 4^300 feet 
above the valley and is the highest peak along the main Macmillan river* 

Northeast from It, at a distance of ten hf Clarks ijenk, n 

cutufpicuons conical mountain, visible from almost every etevation 
climbed to, along the river. 

Tlie region north of th« Macmillan, lietwecn the valtev of Moo^iO 
river and Kussell crook, is Decupled by a high broken plateau^ deeply 
trenched by numerous streams flowing into the surrounding vnttevs. 

Skjuth of the ^fsemillan the country bordering on the valle^^ with the 
exception of a couple of relatively unimportant depressions, is ixiugh 
and mounUinous from Dn^cnedary mountain east to the Forks* The 
mounuina, mountain groups, and broken uplanthj along the MaemUtan 
valley have a ecunmEm origin and tnay be briefly described os repre^ 
senting surviving fragments of an extensive highUndt the major por¬ 
tion of wlilch \w been destroyed by sub-acHal denuflation and eroflion. 

Th^ X&rth Fi/rk <if iktr Afacmillan. 

Tlie ilftcmillan, a few' miles above Ku-ssclL creek, sepamtes into two of 

branches known as the North and South forks. The two branches are 
nearly equal in but the former carrlra a much larger volume of rivw* 
w ater. The North fork, although it continues for bodio miles hi the 
same direction m the main MucmiLlaiL and occupies a siiulbr wide flat 
bottomed valley, diflers entirely In character. 

It is ^ esceodingly rapid atream and bears more re^mblance to a 
mountain torrent than to an ordinary river. Between the Forks and 
Cache creek, u distance of 45 miles, measured along the valley, and 
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abont 70 following tha wiodingfl of the river^ tli^ fomter has ft 

fall of about IS feet to mile md tlse riser of about 12 feet to the 
itiile, Tlie eurreut is umfonelj iwift throughout running at the rate 
of frond Sve to eight niilefi &n houn The channel, in pincee h Sllerl 
Kapdecumiit. with boulcleia, aod strong rifHes are eapeeiaJly for i^me miJes 

ab«rt'e and below the mouth of Husky Dog creek, but no strong rapids 
oect^tating portag^^ occur below Cache creek. Two and ft half 
irtiles above this is the Big Alec rnpkit a rtpugh bed-rock rapid a 
ciuarter i>f ft mile in length. Above this rapicl the stream contmues 
very swift as far m ejtftmlned. 


The direction of tlio North fork is generally a few degrees north of 
east, eNttpt in iuie stretch 10 mUes in length commeucing 25 miles 
above its mouth iiienfluring along the valley. The ri%'er at this pomt 
enters an old valley running nearly magnetic mvth and south and 
follows it north to the mouth of Husky D(pg creek, then leavef^ it 
abruptly ami continue* it* easterly course. The old valley just referred 
to eN.tends south to the South fork^ mid north probably to the Stewai-t 
and is cjccupiod in turn by a number of streams along dilferent portiotus 
of its oounie^ 


Tributftdi^ ef principal tributuric* «:*f the North fork are Barr, Husky Bog 

North fttlV. Cflche creeks from the north and Clearwater creek from the south. 

Theso ytmama all carry considerable voiumcrt of water^ and occupy 
Jeep, wide valleys. Cache creek, the only one exaininetb li^ ft widtit 
of about 50 feet, and a length mea]i»ured along the valley of 20 miles. 
The valley of this uwk is wider than tlmt of the main atreain and 
extends through to the South fork of tho Stewart. The summit ia 
clo^ to the Stewart valley and. the drainage i^ all southward. 


— The North fork below Barr creek is bordc™l on the 
iKirth by a long ridge and on the south by a high wooderl plateau. 
Six jnilo* above Barr creek the river bend* *od<ienly northwanJ, 
betw^eepl two lofty mountain rauges, and for the remainder of its course 
^Iwya traverses a i^oatinuously junjuntalnous countiy. The name Selw'vn 

»U8V. range is ptopO(Se<l by the writer for this group of mounUiti ranges. 

The summit range of the Selwyn tuouiitalnii forma tlie Yukon-Maekenne 
watershed—and the whole gniup may be considered as one of the 
sub-ranges of the Kocky mountaiua. The central portion of tlie range 
is drftinerl on tl»e west by the North fork of the Mnjciftillan and the 
South fork of the Stewart- and on the enat by Oravel river, all large^ 
rapid strcftins. The north and s^iuth limits of the range liave not yet 
been defined. 


Doicripiiiiifi range differs from the main range of the Hocky moun- 

and of ^ tains further south in corLshtting of a number of irregulftf groups 
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of luountainy Afiil mt of ft of jwttiftllel loiL^ntuiimftl rid^^. 

Thin fejiture is due largely to the pr^wiice mfhe mnge of Kevorftl Iftryio 
granite iirnHstiS, cutting the argiUites and ebertj rocke of which the 
mountaint? ate OMinh^ fomiiHL Tine luountaLu gmup& are occ&Bionally 
separated from each other hy witle, hw paKsi.^ connectLng the m&m 
drainage line. The iDDuntains have a height of from 3^000 to 5^^^ 
feet above the valley, or from 6,000 to 8^000 feet above the se^. 

Their genenil ap^x^rance is ratlier subdued, as tKie argillites and cherts 
when horizontal, or nearly weatlier int<» itanaded elevations without 
znarked individuality. The sculptu ring i n the granite areafl iei, however, 
bolder and more nigged, and the shattered pinnacled crests which often 
sunnount the ridges of sharply tUted cherts and agglonnerate^ give 
variety to the view. 

The Soudi^ Fork qf the 

TliO ikjoth fork at Its entmriee to the i?iain river is very unlike the Buutk fte-k 
North fork, ft h ratlter wider, having a width of ’2i50 feet; the 
current ie slack for several miles above ita mouth, the colour of the 
water Lk mach clarker and the temperature alightly higher than tliat 
of the North fork. The strmni as far as exainine^l haa ziiHny of the 
characteristica of the main riven For the 6rst twenty-five miles, 
following the windinga of the stroani, the average grarie is about three 
feet to the mile ; from t^m to the canyon the grade is probably five feet. 

The speed <if the current vAricR fmm tw^o to Jive miloH an houf, with 
occasional acceleratiuDis. Fifty-eight miles from the Forks is a canyon 
about half a mile in lengthy the river hrcAking inlo three rapids on 
ita CDUT^ through it. Beyond the canyon the valley widens out, 
the grade IncreaHcs and tlic river rum swiftly around sharp bends 
Aiid rescjubles the North fork in clwracter during the remainder 
of its ixniriw. 

Tlie general upw^aid directionof the^uth fork is srajtli-eiiaterlv, but 
towant the hea^l it appear^ t> Ijcnd to the north, and one of 
upper branches heads ^luite elose to those of the North fork. 

The first iributaiy titream enters the South fork from the south at a 
distance of twenty Tour miles from tlie Forks ; beyond tliis are several 
small streams coming in from both side*. The principal tributarv in Prmci|ial 
Biildell river entering from the south, forty-six miles from the Forka. 

TJiis river is 125 feet wide, the w'Ater Lb of a brown colour, and the 
current is slack, moving at the rate of about tw^o mile^ an hour at the 
lower portion ; the grade iiicri^anios slightly, higher up the stn^n, with 
occa.sioDal small riffle)*. 

Twenty-sijt abi>ve ita mouth Kiddell riv^r divides into 

branches of alwut equal volume, the one from the south coming in with river* 
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the velocity df i* torrent. Beyond thi& the easterly bnitich U &till 
wAtei^ fdr alx^iit a niUep IhaQ becomes ^wift and the river from this 
p&rt onward is JmpaBAabla with crnloe-s. 

To^}Otjraph ^^ — ^The valley of the Sodtli fork bears auch close reaam- 
hlance^ both in grade and crosa ^eotioiip to the main river vallevp that 
It may be regarded as a coutinuatioii of the latter. 

For abont ten milca by the valley above the Forks the South fork la 
l>ordered on the south by long ridges of fairly i^gulnr ootline rising 
from 500 to 1,200 feet aljove the valley ; these slope geatli' back from 
the river hntik:S and are thickly covereti with moss and small spruce. 
Beyond this the ridges become lower and recode from the river, the 
valley widening out on Imth -sides. Sixteen mlleM, by the vaUey, from 
the Forks is a verj' pronounced depression to the north of the river. 
This depression runs through to the Nortli fork^ a distanee tsf about 
eleven miles4 The nature of the florir of this valley is concealed by a 
thick .gn.iwtli of smaLL spruce and a deep covering of moss, but from 
the absence of roek expOHure^i and the presence of numerous small lokea 
it is assumed tu be an old vaUoy of eiosiom partially filled up by 
deposits of loose material of glaj.^Ul origin. The floor of this valley 
rises to a lieight of 300 feet a^>ve the le%-'el of the S^mth fork, and to 
about 170 feet above the Nisrth fork. 

East of thiM valley and on both aideg of the river are mountain 
groups, tluKfe to the north rise gtadoally by a series of ridges and cul- 
ininati' in several lofty |4*ak^ which form an Lm[^»rtant spur of the 
Selwyn range. Tlio gt^mp to the south is known as the South Fork 
mountain, and bears a rough resemblance to an elevated table land. 
The w aterslierl of this group is cIcsh? to the South ftjrk ami one of its 
chief features is the deep el^nnels which the sttoams liave cut in its 
fiankK. Here are seen gorges V-shaped, with walls sometimes 5<K) feet 
in height. 

Beyond the canyon the vuMoj' opens out again and widely bokted 
groups of high mounuiiui are to be seen in the dib-tanco to the east 
and south, while the intervening country- presents a aucce^un of low^ 
parallel ridges with even outlines. Bkldell river flows through this 
rolling couatryT slowly cutting down its bed in sand and gravel 
dcp<j^ita. 

Termcea, well preserved and continuous, are to Ise seen in thU 
part of the vafley; the highest well marked ones were found at 
an elevation of 6DD feet s^bove the river levcb or 3,000 feet above 
the sem 
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The principii] tree fouua libng the vdley of the Mfletnillan ig the Timber, 
white Hpruee (Pieea allw). Thin tree ig found both in the valley bot¬ 
toms nnd on the tdoentain sidentMa height of feet ahov’e the 

vallejr at the ntoiith of the Hver and 1,800 feet above the valley at 
Curhe creek. Groves of white spruce with trees tneusurin^ from one 
to two feet in dianieter occur on moat of the K%‘ef data and alluvia] 
ialandtii and in a few locaLitica Individuals of this species were seen 
which measured three feet in diameter. Tlio gro ves a re gmal I as a rnJe, 
hut the aggregate amount of good spruce timber in the valley ig con¬ 
siderable. Among the other trees noticed may be mentioned the black 
spmee (Pi^ >,iffra). the aspen fPi^iUm (VrmwfoMfwJ, the bal^m WhitaK,mi« 
poplar (P<,ptilu4 baiMmi/rm), the black pine (Pinut Afumij^aa), tlm 
balsatn fir (Abier mMpitHtX and a birch ^probably /litii/tf papifri/tra), ^ " 

The black pine occurs in large groves on the benches along the tower 
part of the Macmillan valley and was traced eastward for thirty miles 
beyond the fork. It seklom exceerls nine inches in diameter. The 
balsam lir occurs mostly on the mountain slopes and was seldom seen 
on the river flats. It b found aJI the way to the tree Hnci but seems 
to thrive best at an elevntion of 1,200 feet above ilio valley, the trees 
gradually decreuaing iu size above and below this eievation. The birch 
is usually small and not very abundant 

Tlie fo^t along the main Maemdian and up both forks for some 
distance is fairly luxuriant and very similar to timt on tlm Lewis and 
Upper Yukon, On the upper portion of the North fork the trees arc 
much smaller and more acatteiiecl, ami the prcvalent'e of white reindeer 
moss on Ijenehes and mountain slopes contribute a suW^tic chaim:ter 
to th^ lAnfJscapo. 


GBOLOuicar,tiix'Tio?roy TiiK MaciiiLj,.tx asfn jwwN thk Psh.v Rjvnn. 

The Macmillan valley does not affonla g«xi geological section, as it M«.DiU«. 

hi led with glacial drift and hed-iwt:k in seldom expcMte^l The fr^quoiit 
long gaps in the valley section, roncjcred necessary an examination of 
the bordering ridges and mountains, on all of which good exposures 
were found. Some time was spent on the Polly below the mouth of 
the Maemillan, ns only a hurried e.xaiitination of the rocks was made 
by Dr. Dawson in 1887* 

-Steep mural cliffs of basalt occur along the right bank of the Pellv IWtdiifi 
above Its mouth and rounded hills of massive grey biotite granite on 
the left bflEifi. 


30 4 


CKOLDOICAL auavJiY 


C'ctD|i«n(k] 
ff\y refill 
Uvft 


Cji^Liiliqit 


The hiumltic jilateau i^eupies the iiiigle between the Pellv a.nd 
the Yukon and extends down tlio latter river about twelve miles. 
It has a height of about 020 feet- A tvpieal well'preserved volcanic 
cone huLk largely of vDsicular boealt occurs a few miles north of the 
PelJy. The cone ha# a height of 2,070 feet above the rii.'er, and of 
about 1,000 feet aljove the gctierul le vel of the conntn’ in its vkinit v'. 
The crater in the auminit of the cone luis a depth of 450 feet and n 
widtli at the bottom of 000 feet. 

The last lava flow, now r^resented by n ridge of Ijasalt fifty feet 
high, escaped through a break in the encircling wall of the emfer and 
Btreatijed to the eaatward. The date of this volcanic cone is coni' 
paratively recent aa its outline-s have not been modified by denudation 
touny material extent. It is unlikely that all tlie boBultM in the 
vicinity issued from this tone and it is probable tliat other vents will 
be diNt-overed wlieti the country is closely estawined. Tlje bosalta aw 
replaced four miles up the vulley by groy biotite gmnite, and the latter, 
live luiUa further on, by crystalline sebiata 

The schLtU include several varieties, the princi[>Bl one being a bard 
<|uart:f-iuka schist evidently an altered elastic, garnetiferons schists, 
chloritic and homblodic schist, and iHuids of white crystalline limestone. 
These imeks are ossociatefl in places with granite-gneisses and evident¬ 
ly represent the Naslna series described in pwvious roports as occur¬ 
ring on thu Yukon and Stewart rivers and in other localities. They 
have an east and west sti-ike, and outcrop along the river in frequent 
exposures up to Willow creek, a distance of over twenty miles. East 
of Willow creek the PcHy winds through a wide depression filled with 
glacial deposits, and destitute of exposures of older rocks. Tlie 
depression extends southward along Mica creek, the outlet of Tutl- 
main lake and may he underlain by the Cretaceous coal-bearing rocks 
which cross the Lew'es at the Five Finger mpids. Drift lignite was 
found on Mica eneek, and ako on the Petly below the mouth of this 
creek. 


GrvaitQ 

gmviwKv 
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The hills which border the depression, just mentioned, on the north- 
cofii consist of sheared granitc-giieisaes similar to those along the 
yJTJI wiisy. Yukon valley, and evidently like them of eruptive origin. Thej- are 
concealed along the river but outcrop in Knob Hill, north of Willow- 
creek and Ptamiigan mountain, south of Granite cati}*On and also 
at one point above Cull rock in Granite canyon whore thej- project up 
into the andesites. 

Tlie graniti^gneiHses arc overlaid in the valley of the Pfelly for some 
miles below Granite canyon by andesites, and’ these rocks form the 
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liiffh valley wjill.'j in the lower |jortioo vi the eanyon. Tlie andesite 
is ivisociated in a eouple of pkce« with soft yellowisii kifTnveous &aiid- 
stonei^ and dark carl)i>naeeeys ahaleSv The latter at one point near CubodaMDoa 
Gull Rock into an impure lignite. These earhoaaoeouN beds nre 
prolsably of the same age Oit tlie litcnite-bearing hedss at Five Finger 
rapid which hold Cretacoouft f<mib. 

East of Gull Hock, n n^ime given to a Jtliarp Eipliuter of andetslti^ 
forty feet in heiglit In nudcliumch the canyon walh? consist largely of 
volcanic tjoinba. The D]>pcr parrt of the canyon in tut througli coarse 
gray granite. Between the upper end of Granite canyon and 

the tnouth i>l the Macmillan, the rocks exjsosed in the valley wimht 
of chlonte and serLcite4rhiat4^ passing in one place, into nn augen ^^iciss. 

These rocks resemble the Klondike schists winch are knovi n to be, in 
part at lea.^t, of eruptive origin. 


J/ocmiV/un Jfiiw -S^crioiri, 

The Macniillaii mountains north of the lower part of the 
milian river consist largely of a quartz schist or felspathic ^jujirtdte* 
the precise chatmeter of which lias not Ijcen delonnined. This rock nicumtaiEiK 
is coarsely Kchisfose, v&vi&i in colonr from white to black and is jointed 
at right angles to the be<iding plants. It m intei lMinded with dark 
argillites, mica schist and crystalline limestone. 

A couple of rocky blulTs south of the rii er, one 1,000 feet in height, 
are built of white ouar^ly crptalline Ihuestone contBining nuine™a 
fragments of crinoid stema, prolsAbly indicating Carboniferous age. 

The limeatones overlio chlorite and sericite Mchists, tm which they 
probably rest unconformably Several small areas of eruptive rock&, 
mostly granite and andesite, occur in the MiKmiflan niouiitaio^. 

The Macuiilkn mountain lieds have a general X.W. and S K. strike 
nnd dip to the S.W, 

They aif 8U(x.«t!«)vd and apiiai^ntty un<i«rliilii, {uce-iidin^ tht riv<-r, 
liy hard dark argillites, passing in pJi^ea into quartate Ijands and 
inciting occ««r>nal Ijcdjs of lim«ib>iio. Tli<n* iwtK ore well 
in the southerly slopes of Kalsa^ mountain, and farther to the ea«t 
in Lone mountain and tive suiamit of Lmiiiedai^' umuntaiij. Tliey 
ate cutoff at the summit of Katzas mtumtain by granite, ami are 
apjwrently underlain on Uve north<»aat by a band of brecoiaii or 
aggtoiueratew codisisting mostly of angular fragments of dark and 
occasionally green and red cheita, imbedded in a ailimiu., niairi*. 

The chert brecclaN form the eastern part of the Kalaw mnge 
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*nd alsfr outcrop in the lower alop^ of Dromedary niountaifi south of 
the river. 


The chert bi occiu^s ^ followed, appareutly in descending otcier by 
date^^ Kheniating in ptaces with dark cborte, and then by a great 
series of 'ttiffSj grita, <[iiartzit« and retlj green^ gray and striped alfttes 
and fichist 4 k. The ml dates and associated rocks occur along the 
Ma^^iuillan from a point a few^ miles above the niouth of Moose nvep 
up to the Forks and beyond. They form the gi^ter pai*t of Flatean 
mountain north of the MacniiLlan and the Ituasell montitabis east of 
Hussall creek. A wide baud of dark brittle cherts interbanded witli 
the retl state scries crosses Plateau mounUin west of the aummit, and 
massive am^'gdaloids, passing in places into a schiat* outcrop north of 
the vallcj a few^ miles below the month of HnsselL creek. 

The red slate s^eries, like the beds in the lower part of the river, 
have general north-wc^it and south-east strikes and south'weiat dips- 
The attitude of the beds apparently indicate a diMcending series from 
the mouth of the MacmiUan to the Forks, but the regularity of the 
dip IH probably due tn lai^c measure to faults anrl over-tum folds. 

RocknUkldvi The rocks along the main Macmillan may be divided tentatively 
into two ^reat groups^. One group consiata of argilHtes^ t^uortr- 

schist^ quartzites^ and lifflefttones and the other largely of vulcanic 
fragmental Knocks including tuflfs, felspathic grits^ and red, green, 
brown and striped schii^ The Latter group arc mterbanderl with 
and are overlain by cherts and argiUitoa* abo^^e which are chert- 
breccias, 

-Seciiow ft/ iAc Fork. 


Ciwit ihink- i^triped and green ischistB belonging to tl;c rod slat* series are ex- 
nmof dnertii . gn Korth fork for some miles above its mouth aud ana then 

{^placed by ilaric aigillites holding occasional beds of limestone. The 
argillite are less altered than the red schists and associated beds, and 
the cleavage pianos ore subordinate to tlic bedding planes- They are 
probably the equivnlonta of fitie argillltea ami cherts which o%crlie the 
red slate series on the main river above the mouth of MooflC river. 
These argillittis have a widodistiibudonas they are found all along the 
North fork up to the mouth of Cache creek and on the lower part 
of Chche creek. Above the mouth of Husky Dog creek they alternate 
with cUrk, brittle, flinty beds, which are referred to as cherts, and are 
Largely due loan iuiiltnitioii of thoargillaceous beds by amorphous silica-. 
These chertn occur both in thin tride, and in bands up to a thousand 
feet or more in thickness. They are the moat prf>minent rocks in the 
iijclwyn range. 
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The whists and <|i 4 iirt 3 dtc& of the r«d slate serieB were noticed at 
several points along the ^orth fork, eBpecially in the vicinity of the 
emptjvc but nq large areas were detemiizieiJ. 

The argillites and associated chette are replaced near the head of 
Cache creek by an alteinating series of chert bneccia^^ tdiale4> and dark 
Umestones at lea^^t OiOOO lect in thickness. The chert breccias 
resemble those in tlie KalsM range north of the main ^VfaeiiiilLan 
and are apparently a repetition of the aame iseries* The anguiar chert 
fragments, tlie principal constituent of the breccia, are precieely similar 
to the chert beds and bands found lower down the riirer and are no 
donbt derivetl from them. 

The North fork section may be summarized ns consisting of tliree 
!set 45 of beds> yitn a lower series of rech green, and striped schists, witli 
tuflPs and quartiitfrSi ft middle series of argillites and cherts, and an 
upper series of chert-breccift5> an<l slialefi- 

South Fork S^ctiou. 

The rocks on the Sonili fork of the main Ztlacmlllau are similar to Eock wti&D 
those on the North fork. The red and green schista occur near the 
mouth, but are soon replaced by nr^llites and cherts, sind the latter miUaai 
twenty miles above the Forks are followed by chert breccias, shales, 
sandstones uud limestones which continue as far os the mouth of 
Rirldoll river. Beyond this the rock is principally shale of a compact 
Variety, which becomes hardened and altered near the intrusive 
masses. The mountains to the north of the river are compoifeil of 
granite and those to the south of andeaitc^ Use latter rock cuts 
through the shale of the valley at a height of about 1,500 feet above 
the river. 

About eleven miles above the mouth of Riddell liver several dykes 
cuti the shales. These dykes liardoo the latter, winch here form the 
walk of a narrow canyon about half a mile long. The bed rock of 
Riddell river b a sc^ft, enimbling, black shale with occosioiiftl harder 
beds. The age k uncertain os no fossils were found, hut th^ are pro^ 
bably younger than the cbert-broccias. 

Granite:^ amd allied rocks and andesites occur at several p<ants along l^ueoiuTocka 
the Macmillan and iib tributaries, but as the speeunensv Iwe not been 
examined microscopicallyt only a brief reference will be made to tJieoi 
here. A number of irregukrly distributed granite areas occur in 
tlie Selwyu range, w'here they form tlie central portions of some of 
the principal luounuin groups. 
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The gr^Ktite Is of tbe uiuaL gray biotite variety, k often strongly 
jointed and weathers into eoiiRpicuouB cliffs and l»ld rocky suni mi t«. 
Aroan of granite al«i>occur eftat of Kassell creek, on the ncirthem portion 
of Kalzas Dionntain, and croasing the Pelly river a few nailes lielow 
the EDDuth of the 3raeiuillan. 

I7ie ^uth Fork niountAinj were found by Mr, Keelo to l>e built 
largely of andeidtejs aiul small areas of this rock occur on the Mbq- 
millan mouzitains, and also at tbe Granite eanyDii on the Felly. 
The andcsit«?a are much younger than the granites and at the Granite 
canyon are sLvvoeiated witli iigiiito-Viearing beds of probably Cretaceous 
age, 

6'fftjriW Gfacial Ffalitrv». 

Glflcuit ActioiL During the glacial period n glacier descended the ^lacinilJau nver 
valley from tlie Selwyn mountains to mouth and continued down 
the Felly river to a |wint about 20 mites abfave Fort Selkirk, Glacial 
groovings and stride occur nl a number of places along the bottom of 
the vallcyK and on the lower slopes of the mountains kirrlering the 
valley up to a height of 1,200 foot. Tlie dilution of the ke flow was 
westerly and coijiehiefl very elu^iel}' with that of the valley. The 
tliiukness of the loe., judging from the height at which foreign material 
wm found, was 3,000 feet in the westciT! portion of the Selwyn 
mountain-% 3,300 feet at Dromedary luoubtitin, aiiid 2,000 feet at the 
I^lactiiillan mountoiiu^. The upper giurfaee of the glacier appears to 
ha^ns been nearly level from the Selwyn mountains to Dromedaiy 
mountain, the slope l^eing lesss than that of the present valley, but w^est 
of tlik point the western declination averaged nearly 200 feet to the 
mik\ 

Higher pe-^* The ice even in the Belw'jTi mountains did not cover the higher peaks 
or, if it didp has left no trace of its presence, and w hil* the valkp and 
of ^inciAtioTL depressions in the bmk^*i^ country to the west were deeply ,iubmerged 
all the principal elevations reniAine*! unco^-ered, 

OIkiaI Foreign material in Uie ^lacpiillan mountains is found up to a height 

depofrite. 2,000 feeh Below^ this elevation the slopes are rouiparatively 

smootlit but abo^ e it the harder bands of rock often project tlie 

surface in crumbling walls and loose rocky pointa which show no 
evidence of ever Imving been rlis^turbed except by the ordinary' agenta 
of sulwieria] denudatlolu 

Tlie deposits of the Lee period, consisting of boulder clays, gravels, 
sands, silts, and elayj^ arc exceedingly irregular in distribution anti 
sequence and indicate rapidly changing conditions along the valley. 
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Bedij t»f grav'el, evidently depoaited by runnuig water, fine #UU whieb 
have idowly settled down in still water, and glacial boulder elaj's often 
alternate several tttnea in the aame «ection. 

Boulder ckyoecurs ia disconneotcd patcIiK iJI along the ilaeniillan 
valley, tind down the Pelly for wtae diatancc below the junctioh of 
the two streanas. The lieavieat and most continuoiu dejxisiU of thin 
nantertal noticed occur on the Pally river abow Mica creek, near the 
western limit of the glaciated area. Seetiotis at the cut banks along Thick bed of 
this portion of the river show a bed of typical Ixiulder clay, filled w'ith 
glBciatr«d boulders, forty fwt in thiekneHA 

The upper surface of the Imulder clay IktI Ls level and is covered 
witli rolled gravel alternating in places with sand. A layer of large 
boulders occasionally occurs at the Ijottoni of the gnivek 

Besides the main boulder day bed at tlie base of thegkeial deposits, 
several sinatlei' beds alternating with utltn, sands and gravels are e*- 
{xjsed higher up in the face of a steep terrace which foUawH the river 
on the nortli. Tlie section is concealal in places and a complete record 
could not be obtained. Granite boulders foreign to the locality occur 
on the kill sides at this ])oiiit up to a heightof 850 feet above the river. 

Tlie Ixiulder clay ia uiiderlsid in scHiie places by a bed of rolled gravels, 
but fi-equentty rests directly on the bed-rock. It ia overlaid ns a role 
by silH MHids und grovels, iaelosiiig occaKionnl beds of Itoulder day. 

These deposits are exceedingly imgular stid thdr sequence varies in 
every section examined. The tliin silt Ijeds are often folded around Siltli^. 
irregular patches of coarse gravd of from throe to six feet in tluckncss 
and in places are sharply flexed and even overthrown, 

Tlie reason for this angular attitude of the silt beds is not dearly 
understood, ns the movement which produced tiiem, if it were niovfr 
iiient, did not affect the associated coarse sands and gravek. 

it is possible that the folding In some instances was caused by the 
pressure of ice descending the valley and dragging over the bed^ but 
t his explanation docs not appear to be of general application. In some 
eases the appearance of the Iwds suggested the deposition of the silt 
beds in quiet water around tnossea of gravel brought down into the 
vnUey by torrential side streanw. The peculiar folded character of the 
sUt Vjeds overlying the boulder clay in the Macmillan valley was also 
noticed in previous explorations on the Teslin, the Lew«« and the 
eSlewftrt. 

The boulder clay in the lower port of the Macmillan valley b over- bupostot 
laid by an important clay bed at least 200 feet in thickness. The clay 
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IS hluhsAx in colour, le indfatinetSy laeddp<l and in very plastic^ rendering it 
peculiarly liable to Tlie cby Is very pure m a rule, but in 

places appears to upwards into a ailt^ It is overlaid by sands and 
gravcU, Tlie clay bed was traced from the mouth of the Macmilkn 
up the valley for sixty but is not found on the Felly below the 
mouth of the 

It was evidently depo&ite<i in a long narrow lake of considemblo 
depth, probably hel<l in by an ice dam at the mouth of thoMaciuilkn. 

The lower slopes of the mountains where it occurs are faintly terraced 
up to a height of at least 1,500 feet. 

The alternating and irregular beds of silts, sands,grassland boulder 
clay w hich form the upper part of the glacial deposits along the Mac¬ 
millan valley e^ddonce a perto<] of mpid and complex changes, amco 
qniet water, svriftly running streams and ioe, are aU necetiflarr to 
explain them. The surface of the narrcaw valley-plain built up by these 
deposits is always more or less pitted^ and in places b formed of a com¬ 
plicated series of interlacing ridges^ some of them evidently of moninic 
origin inclof^ing pitjs and basins often fifty feet or more in depth. A 
section of one of those ridges showed it to consifit mainly of coarsely 
stratified sandn and gravel h with some soft boulder eky. 

The Hand and ii'ravel bedii pos3e«^ied a rough anticlinal attitude^ cor- 
respf^mding in a general wny with the outline of the ridge^ but much 
flatter. 

Drill The thick nei« of the drift deposits along the Macmillan is variable 

twualJy measares fiom 400 to 500 feet^. KaLzas liTer, one of the 
main tributaries ia lined with conspicuous terraces up to a height of 
&0O feet. 

Lakes are coimtion tbroughouc the glacSateil district* A number of 
small lakes occupying shaUow rock basins occur in the granite ranges 
of the S?elwyii mountaina, and the pits and boUow-s inclo;^ by the 
morainie ridges are oftetj partially filled with water. 

The larger lakes like Moose lake and KnJiaa lake occupy long 
<iepre^ious in the glacial plains, probably produced in some ca^ at 
least by the thawing out of masses of ice left behind on the retreat of 
the main glacier. 

Another class of lakcii common in all the valleys riinply represents 
abfUidone<l portions of old river channels. 
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&QOy0l4IC CROLOCT, 

The ilAcraillflu river h&fl noC j*o far produced any gold, altltgiigh it ^r^aiLlui 
ha-H been more or le^j? pixispected along iU whole Fine colotira 

are present everywhere, bat no pay bars, aueh as have been worked on 
the Stew'art, Pelly and other tributaries of the Yukon, have be«n 
dwcovere<L The old fiuartz-bearing schist and gneiss which contribule 
the gold bo these streams ara replaced m the vaUcy of the Maemillan 
by younger formations, none of which l»ive proved to be notably 
auriferous. 

Tho most promising fonnutious for mincmls of eeonotnic v^alue are 
the f|uartK schists and accompanying ehloritOt and sericibe schists near 
the mouth of the river and the wide baud of red, green and diirk 
schists and associated rockj which crosses the valley in a diagonal 
directioo at tlio Forks and extends up and down the river for a 
c^msiderable distance. Both these fonnations are cut hy occasional 
quartz veins and siliciiiod £one^ bnt the few- specinienit collected 
proved on analysis to be barreUr Argillites heavily impregnated with 
pyHte <,>cciir in Ijotie mountain and also in Dromedary mountaiiu 
Specimens were anatyserl but yieldijd nothing of ^"alue. 

The only tributan- of tho ^lacmillan on which coaiso gold has been reported 
dohoitely refHjrtai h Rus’iell creek. This stream enters the MacniJllart ™ 
from the north, four miles below the Forks, and cuts through the red 
schist series refeii’ed to above slong its W'hole course- A mining 
concession embrocing the larger part of the htain vallev ha.i been 
granted to a compauyf but no w'ork was in progress during the pwiat 
season and no definite information in regard to values waA obtainable. 

Some prospecting was done aijnve and below the concession during the 
season, the r^ulta of which were not comtidered favourable, although 
fine colours and an occahional coarse colour were obtaiuedL 

Rus^ll creek occupies a w ide hennly glaoiaterJ valley, floi)!^, Favourabki 
especially in the lower with heavy de^>oitit4 of silts, sands aud conditioni fot 

gravels mostly of glacial Origin. Tliia drift material thins out graduallv 
a^^nding the valley, and near the summit the bare rocky fioor of the 
old valley bottom is often uncovered . The present stream occupies a 
narrow depression sunk through (he drift deposits down into the bed¬ 
rock beneath. Tlie grade of the stream is heavy, averaging 100 feet 
to the mile, the flow’ of water in the main stream and also In some of 
the steep tributaries is ample for hydrauHeing at all seasons and the 
conditions sre genemlly favourable for cheap w'ofking. The prospecting 
done up to the pneMnt time has prr>ved the presence of coarse gold in 
the creek, but hsv^ done little more. The extent of the auriferouH gra^^la 
and their average value still remains to lie delertnined. 
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A imiall 5Ci4n of carboimjc^RS siude or impure llgntte, of no vulne^ 
occurs ftt Gnuute cimjon on the Pelly, mil drift ligniie, as stated on a 
previous page, wjvs fonud on Mica creek It is highly probable that 
Hgiute-bftinng beds underlie the comparatively low country along MJea 
creek, balsas noserf^ exposures were seeRi deSnite information unthla 
oLnt can only be obtained by boring. 

A shaft sunk on an easterly bmueb of Jlica creckj about dglit 
mUes from the Felly, is jneportefl to have passes] through several flmall 
seams of Ugnitfc 

The Cliuati: and Flora op the Yukon Dbistrict, 
Pm/sMUor John J/iacc/iifi, 

* 

During the past year, the routine work of my office has con¬ 
tinued to increase and much of my time has been employed in deter¬ 
mining upecimens and replying to queries from working natui-aiists 
throughout the Dominion. During the wintei^ and early spring 
months, the proofn of F^rt Vn of the Catalogue of Canadian Plants 
were read and revised and this report was printed before my departure 
for the field In June. 

I am now completing the umnuscript of the ^^econd part of my 
Catalogue of OanAdiau Birds^ which will be printed this winter. In 
conjunction with Dr, Theodor Holm atid James M. Mac^mn a ficu-a 
of the Hudson Bay region has been w^ritten, which will be 
published next autumn. In the office work I have been assisted by 
Mr, James M. ^Eucoun and Miss Stew^art The time of the former has 
been chiefiy employed m determining specLmens, while Misis ^tew'art has 
boon engaged in writing labels and filing letters^ 

A record has been kept of the number of specimens sent for deter¬ 
mination to my assistant or myself, and, without including tlie collec^ 
tions brought in by members of the Geological Purvey staff, these 
number 1,C44 sheets of Bpecinierts. The largest, qf tli^ collectiona 
were from Anticosti (375 spedmena) and Laurent mUegu (314 
specimens), while smaller lote were reedved from all parts of the 
Dominion. My own oolleetions, mode in die Yukon, embrace a large 
□umber of specimens, mauy of the species being new to science, The^o 
are aa yet undescribed. :Mr. Jiuu«j M. Mrcouu brought from southem 
Britisli Columbian very large collection of plants, binJ^j and mammals 
upon which he is now working. 

Since the last summary report was published 3,2^36 sheets 
of specimens ha%e been mounted and placed m our herbarium. 
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Of thciie ^>?re CanafliaD dowering' plaota, 927 were foreign and 
4il were cr^'ptogams ; 3,401 ^pecirften^ were diatribnted fn5Di the her- 
biiriiim^ chiolij in ex^dvange for specimens reoeived in prenotici yearik 
One hand red iKpeciinens were piircliased and S32 were received froTn 
foreign correflpondentt. 

Miss Stewart, cur clerical assistant) haa during tlie year spent a 
portion of her time assisting the librarian. In addition to her work 
befort! referred to she Jma completed tJie numbering of the herbarium 
ah&ets of flowering planta, of which wa have "57,961; of these 34,289 are 
Cana^lian. 

Keporta on the cbarac^r of the country and the cliumte in the 
vicinity of Dawaoii) Yukon district, differed so nnich from one another Klondiie 
and w ere so wjritfadictory that I was instructed to make an examina- 
tion of the Klondike district during the auntmer- I made the neees- 
aary prapanitions and Iqfi Ottawa on June 27. On iny arrival in 
Vancouver^ I wait«l two days for a boat, and on the morning of 
July 5^, left for Skagway on the siteamer Amur. At 10 pm. on the 
7th I reached Skagway and left the next morning for White Horw, 
raachiiig there at 4.30 p.m. At S p.m. tlie same Evening I took the 
boat for Dawson and reached tliat Oltv at 8 a.m. on the morning of 
the 10th. 

Work was commenced the same day and I collected apociniens and ^Vork in tlw 
made notes in the vicinity of Dawson until July 31, when 1 went up ^irioity df 
liunker cn^ek and examined the country for miles n round. T remained 
there uiiti! August 3, when I returned to Dawson, Afterafew iav 3 ,Itook 
the stage to Gold Hun creek, aflietance of forty^ilght miles. The road 
I«isjjes up Bonanza creek and over the Klondike—Indian divide, and 
then down Gold Run creek to Dominion creek. This trip enabled me 
to see a large section of the country and as.si 3 ted me very much in my 
final opinions regarding it^ 

By the last week m August I eaw my work for the season accom¬ 
plished and started on my return to Ottawn on August 35, Oij my 
way up the river 1 purposed stopping at Fort Selkirk, but^ owing to a 
severe cold, I was forced to push on to White Horse which I rreched 
on the 2&th. Four days were spent at White Horse and then I pn> 
ceeded to Skagway and finally reached Ottawa on tteptember 15, 

The day has passed when the trip to Dawson means either 
difHcuJty or danger aboTe the ordinary, but the elcFtnent of time is still 
considerable. If close coBiieetioas wore made, the tnp to Dawson 
would wiutre only ten daye and the return trip thirteen daya 
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Description of the route fio^n the White Ptm to 

We crossed the anmmit of tbe White Vmi at an altitude of 
feet and began to desfl^eud at once to tbe aortb. Here we were above 
the tree liaUp and bare inountaln slopes^ broken racks, pools of water 
and a trulj' arctic or high mountain vegetation showed the climata 
to l>e cold I whU^ the stunted and broken trees lower down indicated 
the inimcase snow-fall which is cliafactoristio of the whole coast mnge. 

As w'e descended towards Inke Bennett the vegetation rapidly 
changed and stunted hrs {Abies umabiliis) gave place to smali spruce 
trees and the high mountain shmbs and herbaceous plants began to be 
replaced by forest species. little time was avaiJahle for making c^>h 
lections, but tbe gpecie^f collected were those found at an altitude of 
&,{>00 feet in the ^Iklrk mountains^ At tbe head of Lake Bennett, 
where we hod lunch at 2,170 feet altitude, an agreeable ebaiige was 
noticeable and tbe vegetation Inwl much improved, Tlie mountain 
Summits, boweverj ahow^od that w'e were not far below' a chilJy 
atmosphere. 

TIjo milw'Sy keeps to the right or east side of Iwikc Bennet t and a 
very little below' Bennett atstion it takes a alight turn to the east. 
The cold w'lads from both the Chilcat and ChiJeoat parses seem to be 
cut off and a mo^tt astonbblng ebsiige takes place In the vegetation. 
Our train reached tite [»oint where the trains cross^ some time ahead 
of tbe train from tbe w eat, and qulEe a collection of plants was mode 
and numerous species indicating a mild ciimate were obtained- 
Amongnt them a species of rase aeieu7ariV) was found in bud. 

Two days lator the same speeica wras gatliered^ witL fruit hiklf grow n^ 
at Dftw-jion four degrees further north . 

At Caribou Crossing, 24 miles fram Bennett, without descending 
one foot, the whole vegetation liad changed and everything indicated a 
genial clunate. Since then 1 have learned that year farming on 
an extensive scale Is to be inaugurated at thia point. It is true that 
the soil is light aandy loam at the croasingt but it is anid to be better 
eagtwatd along the lake. 

Tlie general ebarooter of the valleyH fnsm Caribou Cmssing to White 
Hor^e varies little^ V>ut there is a gradual change of climate as indicated 
by the vegetution. There is evidently less ratufall and, outside of the 
river valley, more sand. Although I reached White Horae m Lat. 
60* on tbe 8th July, I found the w‘ild flow-era post their prime and aatcra 
and golden roda, that would not flower in Ontario until August, were 
beginning to ripen. This was a new- tow^n u year ago^ j'et attention 
has already been given to gardening by the steamimt owrners. 
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Altltou^h White Horae is verr far soutli of DawhoUp ita climiite ia far 
from being m good as that of Hawjson, but the pn-^t summer ah who 
have tried have Ijeen successful in bringing vegetables to maturity^ 

When there in September, arrangement^ were Seeing made for more 
extensive cultivation next year. 

The character of the forest along the Ynkon varies according to Nature of 
locality. The trees vaiy' greatly in siie end m m case can the forest 
be called heavy Tl^ere are nmny groves in the river valley where tlie 
treeis are tall and ^tand pretty close together. Tliese are the exception, 
however. In general the ti-ees are under a foot in diameter but many 
run to 20 inehesi. On the Alope^ near the river they are generally 
a mall and mii oo tall an la the river valley. 

Back from the river occasional glitu^ioeA were obtained of wooded 
alopca which aeciocd to have n covering of fair siiet] trees. 

As no Hlopjiages were made except to take on wood, there w^aa 
no chance to see anything except fmm the deck of the Hteojiieri 
The foresfts along the Yukon can not be compared with those of 
any other region becau^ they exist under different conditjoos. The 
Y'ukoii flows frr>ni BOitth to north with a tendency to the w'cst. TlitB 
gtvee almost constant sunshine on the east or right bank of the ri^er 
and hence many of the cliff-* and mountain alopei* are tx>vei-ed witJi 
grass. Often for iiiUes only scattered ti-ees can be seen on this side of 
the rivern On the left bank everything h changed. Here the steep 
Jslo|>ea have small trec§ but where the slopes are Je «3 abrupt uud more 
expijsed to the ?iuii the trees stand closer together and are npparently 
mueh larger. This iimy be said to be the general character of the 
river banks nil the way fnm White Horae to Dawson. 

At White Horse the forest outside the river valley is eompHied 
of lodge-pole pine but in the %'alley from there to 

Dawson black and whit*? spruce are the prevailing trees. White spruce 
is the chief w'liKsd used on «teambj>flfs, and indeed for every purpose 
except HR BrewcHHi at the miiies^ where bl(u^k spruce and birch (BeUtlm 
rmiti/era) are largely used. Aspen poplar and baUatn poplar are 
common throughout the eountiy. The latter with willow s constituteFi 
the woody vegetation of all but the veiy oldeat islands in the Yukon. 

On the latter Large white Spruce tiees ace often seen r^tandiug up straight 
and tall. The foreat in the immediate valley of the Yukon will »x>n 
disappear, os many thousand cs>rds are used every year by the steam- 
boats, and rafts are floati^i to Dawson to be cut up for firewood- 

On my arrival at Dawson on July 10, I i^siok of the condition 
of vegetation at that timcH md struck with the advance already 
made by the natis’e plants and shrubs. Garden stmw^berrieN w ere 
that ilay p^laced on the market at per l)ox. 
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SstuAtioli cf Tli@ firet thuiy that strike^ a travtlJi&r wht&n'be r^jicli-es Dawiwil ig 
it« ^tu&tJoi^, It Up the whole of a awump which from 

the ukotith of the Kbodiko to where ^oa^sehide mountain uopiu^e^ 
on the Yiifcoa^ n mile below* The city la on the ri^ht or bRnk 
of the Yukotij which here h about m ^ide m the Ottawa at the 
capltjLh with a curreot of four or five an hour. The city ertmea 

the swampg and many cabins are imilt on the inonntain side for over 
500 feet up it» j^lope, 

* Drain^j have been dug along all the s^reeta antj surface druina about 

two feet deep on many of the UJiotvnpied lots. Gtadutaiy the frost is 
^iiig out of the ground^ am uuinj of the Jiou^es hhuw‘that the ground 
IS settlLiig. Attempts have been ma^Ie in niLuieron.s places to make 
la^Ans, and although in most cases s'ery little work has been done, 
timothy has taken well mid the lawns of the Prewh^^terian church and 
the hcfflpital are grawing rapidly, and, after being mt, =.pring up 
ijuickly. 

Rjit^idgrowth WundaVj July 13^ liastnrtiums and sweet peas w^ere in llowcr 

diJTkIlr' eaatflm row bltfljued in the garden of Dr. 

wimin™ diij,. Bmwh the TerritoKal fiecrelHiy. Owing to the long days of late ilay 
and all June, vegetation groTYs very rapidly, and 1 waii surprised on 
iny first trip up the mountain on the llth July to see that,even then, 
most of the fiowera hid perfected their seerla, though mariy w ere still 
hlootniiig pnofawly. Roscfi were long past Howeriiig and their hips 
were colouring. At al»ut the same altitude, only four flay* before, I 
found the same species of rose coming into bloom on the shore of 
1 ji he Bennetty over four rlegnees or nearly flOO miles farther south. The 
species was Hosa acicwfarM, and >Ir. Janies \\\ Tyrrell showed me speci¬ 
mens he had gathered in flower on June 2. r.jnit spring Dr. Guiliet 
of Ottawa and myself had Ijeen miting the Howering of all spcciea at 
Ottawa, and this species was first detected in flower in Queen's part. 
Aylmer, Que., nine miles from Ottawa, on June B. This one simple 
fact show* the progress of the spring at Dawson better than a whole 
series of elaborate autistic*, because statUtica do not give the omount 
of iieat and light given out in a 20-22 hour* day, 

On the 12th I oolleeUfJ plants on the mountain and gathered red 
currant* (/tibet riiAnim), blueberries (rawmium and 

mountain bear berries {AreHatephj^lot dfpi,in) in profusion, fully ripe. 
Hoflte of other plants wero in seed and daemim* part^i^ora was bloom¬ 
ing the second time. The fruit of the ‘prairie crocus^ 
JJVitfniffmna) had all fallen and the leaves turned to dust. Every 
native plant seemed to have almost completed its summers work at 
this time, I couhi find no plants that indicateri coldness, so on the 
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Hth 1 oaiceREied im mediately in rear of Dawson 

to eee if there were Atiy on it. 

Dawson ih I*200 feet above the and Moosehide mDuntain rihca Aei;end 
2,050 foet abovie the city. The luountain tkst seen fixpio Daw$an throwa 
out two JoEg rid<fia, one towurds the Kloniltke, the other towards the 
Yukon below Xhtwiwn, Both ridges end ia stfMep cliffs facuig the 
above rivers. Paths from uwmy points in Dawson lead to the summit 
of tlie Klondike ridge ajifl from there other paths Icail to the top. 

On Mondjij, July 14, I ma^le my first ascent of the mountati] 
and pajrtknlarly noted tlie vegetation. There were numy fine species 
on the lower slope either in flower or seet,l and intermixed with these 
were gnisaes of the geneia J’m, /'{.fucH, ViilantttQmtit y 

and 7Vise(Mi»; and Ar/nutix were represented hy a single species each. 

Isiter 1 found that these were the conimoner grasses ijf the country. 

An umbelliferous plant disoovere<l by Dr. G. ,M. Dawson in ISg" V#ffi,La(ion 
and named in his honour grew from base to summit. Tlie plant in 
(jueEtion in Selin»m ZJdnwmif. The Carii'es wens Jilu>gether eastern 
and ascended to 3,000 feet on the slope. Pale corydnlis (Cor^ntis 
0taiirii) was abuntlntst on burnt lard and tlie weaterji form of Cor- 
ydn/is (inrita was occasionally seen. Tlie great willow herb (£pii^ 
biitni syn'wfifjji) wsa in profusion everywhere nnrl indeed is the com- 
raon fire weed of the Yukon ns it ie in British Columbia and the east. 

Aspen pophu* {1‘opuliu trmn/oMAw) waa abundant, white «pruce 
(iffw) oovervfl all the dry slopea, and the black spmw (7’icra 
wym) was everywhere else, including all swamps and slopes facing 
north at any altitude. After climbing alwat 1,000 feet above Dawwn, 
an alder yrnficoiw;) taking a tree form was not uncomman. 

Another conimon tree was a birch {S^tida r^ttm/tra) which avemges 
about six inches in diameter and is much used in Dawson for firewood. 

As I ascended higher, many otlior species of pianta camo in, but a 
species of Foleiuoniuni occupied more greutul timn a|| the others put 
together. Another pTOmiiieot and beautiful species wa« a golden-rod 
iSolidvjt) Pi-w/Aifrt) which is chamctcriHtic of the Yukon and extends 
to White Horse. At about 2,000 fret attitude, the flora changes and 
Saxij'rat/it irletutpid^ and tytjlexn, drtijrtn'ffl and other 

Bpeeiea make their appearance. About 500 feet higher up, the wime 
species were found in aeeil and everything elso indicated more waniith K.aleartof 
than was evidenced by the devdopinent of the vegetation lower down, 
t!peaking of this fact later in tlie summer and deducing from it that 
the air wa* «instant1y w-mnuer 1,000 feet above Ditwaon in the sum- 
msr than in the diy, I was imformed that this was special I v true ia 
the winter as it was a common oecurrenca for parties to go up the 
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moantiihi in winter to get warnv Tliese s^tAtemeot^s taken together 
will be i-eferre<i to again iij thi$ rep^srt. 


PLibT* Eiiund: 
coi frjttreEpp 

Moiinwn- 


On the extreme finnunit wua in seed and around 

were C^tntriei nir^U and and rock lichens that are found at 

Banff in the Rocky ^lonntaiiis. Coming down I collected i\ line 
aconite {AaMiUnm drfphini/oiium) and a larkspur 

noted many species not hitherto seeiir A Large perennial 
species of Bolygonunij looking mucli like buckwheat, grew in many 
places and wm quite showy with its tall branching stein (about live 
feet high) and its long racemes of white flow'era. 


A very extcrisive view to the east is obtained fmm the mountaLn 
flunnnit, and I extremely surprised that the OgiUde mouctaina 
wliich lay beyond a wide plain, about 40 miles off, w^ere altogether 
without aiiiow- except small patches lying in deep hollow's^ Although 
their sunnenb^ w ere at l^t b,000 feet above the aea, they were entirely 
Imre, Thi^i panoianui of mountain and plain withou t a sign of cold in 
lat 64' 15', set my niLnd to w"ork to find out why this could Ijw, and I 
liave solved the riddle to my satisfaction in iny paragraph on clLniate. 

The ISthwoH spent in this Klonrhke valley and hete also new 
revelations awaited me. Tlie blaiHli in the river have lieen cleared 
oE brush and tree^ and in their stead gardeux ha^'e been estab¬ 
lished in which vegetables of all kinds eome to |>erfeetion. From thfesC 
gardens the citbtenH of Rawjeon are supplied wdth rlmbarU imliJihes. 

pruWti iinCfwM- + n . »+ 

lully* lettuce, onionst turnips, beans, parsnipa, carro^ peas, cabbage, cauh- 

fiow'Cf, Scotch kale and many other |iiot-liorb«H Everything was in an 
aiivanced atage and gave certain promise of a large cropL 

AJl the above vegetables liavc pasae^l Iho experimental stage mid 
nothing is necefisary to suecesi^i but care in the culti^mtion. Collections 
w'ere mode ill the valley and many interesting plants were obtained 
which will be brought out with more prominence in another report. 

Next day, July I6thj I crooned the Yukon by the ferry and ^-isited 
the garden.'^ and fnnn In West Ekaw‘Hfln. The gnrdena ure on the Hat 
along the Yukon, and seem to have been established Ijefore anv 
oChot^ in the district. Evci^thing woa in a ffirwurd Btato for the 
season, Srunro's fami is on a hill alx»ut 300 feet above the river and 
about a mile we^t of the gardena alongside of it. Here waia actual 
fanning, and, beside^ the usual garden vegetables, there were at leant 
23 acre^ of oofcs w'hich had been sow'n for fixlder. To the north of the 
oat fields 25 acreri were cleared and w-ere being broken up fora summer- 
fallow. 
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On Augast 6 I HgEiin visited tins fFinn found a marked yjfltv luid to 
change in the growth of the oats. Some of the seed had been sown 
late and some caidy, hnt the greater part late 4ind on freshly broken 
ground. As A t^nil of this tlie cwp was patehy and tall and short 
grun grew in close proximity-. The bind ploughed the year before 
pro<luced the earliest and best growth of straw. Nearly all the gmill was 
in the rnilk^ V>ut where there evidently had be<^n a crop lost year I pulled 
up specimens of wlieat^ barley and oats that were far advanced towards 
loaturity. Fine specimens of oats were gathered that were colonrhig 
and had very i-eniarkable grain. Inatoad of one full grain and 
an abortive one in the fascicle there w'ers always two and often three. 

Tins coatiition I Imtl never j^ien before^ but it seems to be univoisal at 
Daw'soij, a-S later I aoticed it in other Beids. 


On August 2Slid T again visited Munro's farm in West Daw^son. Earl^rip* 
He was then cutting liis oatn for fodder. In his latest oats the ™ ^ 
volunteer barley was all ri^re and this was not sowed untiL iltiHe 5tlh 
In thU coae the barley ripened in 79 tkj^. Tables in my possession 
nhow' tliat tiiero ia no fwi^t fwm May 23 to August or 91 days. 

After (Xkllecting and making notes around Dawson until July 29ud, 

I removed to Hunker creek near Gold creek. From this as a 

centre I exjunined the country for several miles around^ and learned 
many thlnga that T hod not dearly understood beforo^ Many opinions 
ai*e expressed regarding the deposition of gt^ld, the depth of the f™t 
in the ground, the oceurreace of fossil bones in the gravel and other 
mattens that It is not tny pronnee to discuss in this place. 


The earlier i-eporta led nie to think thit the whole country was ^TiieirrtpottA 
ooverrtl with a thick coating of moss, and tliat beneath it there was 
penuanent fiost^ Other reports were that there was no wW of any 
account in the country and eeareelj any at Dawsom All these state¬ 
ments w^ere partly true* hut so far from the whole truth that thev were 
virtually untruths. Haring the two weeks I spent on the creeks I 
made a speciai study of the prevailing conditions and aiu able to give 
a clearer view of the situation than 1 luid when I went thereu 

Owing to the high latitude of Hnwson, G4* 15' north, the altitude 
of the 5UO above the horizon is never verj^ giTat, For nearly three 
months, however, there is ^warcely any darkness and the sun h above 
the horlzoa over three-fourths of the time. Tlie rainfall and snowfall 
are both hght. This ligh l deposition,combined with so much sunskine,give 2 f 
much warmth, and on exp^ soil great evaporation. Th^ cond itions Oeuditioui 
are so varied that while on one side of a creek there may be two or wiod. 
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more feet of and benenth that pernmocnt frost, on tho other ?[iide 
the Mil maj be ao expensed to the awn that no dioss can esiat and oulj 
the deepest rooting gntssea can niaiDtain ii foothold. Hence, people 
talking about deep mosseii npeak of land fflAdng the nortli, wJiLle those 
who claim irrigation hs il■ece^^ry liave in. their iiunda teiTOcea exposed 
to the sun. Tills being the oose any one writing on the nubject of 
vegetable growth or the production of crops must take all the eircum- 
^taiiees into canAidernttoiL 

It must be borne in mind that in the vicinity of the Yukon and ita 
tnbutari' strenjiiu there is no level land except In the immediate valleys 
of tile rivem, and these are largely swaiops. All the mcuntauiB are 
dume^aiiaped and the Hdges thatooniiect them are nam.™' with sloping 
sides. The hills are small repllta of the mouutains, and the sides of 
all the creek valleys are sloping and not a pi^ipiee is to l>e seen in the 
country except along tho Yukon or Klondike. 

In nearly nil oases the lower slopes of the creeks^ ca^iecially close to 
the water, are coircred witii a deep coating of nii>k^ and the valley 
itself is a peat bog chicHy ^ph^ignum. The eauise of this is not far to 
seek. Sluch of the surface is mom or covered with gravel and the 
inciting onow nnd rain sink into tho «i>il until the irmt ia reachefi 
w^hen it either changes to wv or runs on the surface of the frozen 
ground dow n the slope and uozes out at the hose as a nenoa of *^pringy,^ 
the ihlcknc-s of the mossy cover! nggenemllydctermiDing the extent 
of the suouiier thaw. WJtere real Rpdnp oomc out in the valleys or on 
the Mlopewt the water freezes into what the iiiiners call ' glaciers,'' but 
these are just the water of the springs turner I to This condition 
has n tendency to increnNe the depUi nf the frost iks an ice shoct under 
the ntosa acts like an ice blanket and keeps out the heau With these 


fjicta in mind any peraon can sec that the cutting down of the forest and 
tlie d lying up or burning of the moss w ill completely change the con¬ 
ditions, and pemianent frost will not be a noticeable fsetoi in the 
climate of the Yukorn 

'*■**"* ‘he 

lower slop**, lower slop^ the timlwr must be ver}’ smalh wliich b the caae. Aa w^e 
aiicend the slope, the trees get larger and taller and at an altitude of 
nearly 1^,000 feet ahove Dawson the fo™t assumes the appearance of 
an eastern one, and trees can be found 20 inches in diauieter, with 
trunks nearly a foot in diameter from 150 to 70 feet from the atunip. 
Trees of this character were found at the heatl of Gold Bun creek and 
its tributaries. It must not be undcr>stood that the foists on the 
Yukon in the lipinity of Dawson are in any pounso like those in 
eaat^m Canada. Hie trees arc ^Idom close togetht^r^ are gencrallv 
under 50 feet in height, and h h only under exeeptionat condltians 


dl.-UM,4RV IUlPOBT 


47 A 


JUfu] 

tlmt tliey attAiu tlie siia mentioned on the preceding puige, llucli of 
the timber eonNiabi of poles ranging fram fnjnr to eigitt tiiehe«v the 
Utter size being in the minority. The wood on Hunker creek wm of 
this chnraeter and seidam produced two sixceen-fj^ot stickh*, into whtcli 
lengtliJt all cord wood U out. Befum* I left Dflwwm thousand.s of coidn 
of spruce in sixteen-foot lengths were Hoftted down the Klondike for 
use at Dawson, ihese sticks ranged from four inches to a foot or 
more in dUmeter, were clenn and well grown, find split (la straight 
as a shingle. 

Tlie forrat in the district visited consisted of elev'en sjiccles which Fan-st tet™- 
attain the diniensions of trees but of all these only the white ■ 

(Picfti alfid} and lniUain poplar (^I‘opiUuit ba/mimt/ifi'a,') grew to a con- 
sider^ible size, Black spruce['/'itm HtymJ was abunrlant in all pent bogs 
and on the lower slope* of the hills but never boeame laige, Jlixed with 
the black and white spruce were tlirce species of biroli, t»ti of which were 
mere poles, but the third, f Jieiula rttini/tm J, was Manctinies eight inches 
in lUametcr and supplied jiioAt of the firewood CLaismuei] around the 
mines. It was never tall, seldom luiWng a trunk that producetl two 
sixteen'foot lengtiis for ftrewood. Three willows and two alders Ijecame 
little trew but were of tio use for firewfjod. Aspen poplar (l^opulii* 
tiwnuhida} as uaiiaJ occupied the dry- aiopea niiri was mixed altmist 
everywhere with wliite spruce but was always of small siae, 

In the Klondike valley about four miles from Dawson, near the 
mouth of Bear creek, there were a few- groves of tall, straight, welh 
grown haloani poplar and white sprutw. These as remnants"of nn 
earlier forest showed that the climate was well suited for forest growth, 
and that the short warm summer w-ith continuous growth gave shapely 
treesi aiad rupid increoaf;! in she. 

Attention was given to so many things that in asummaiT report all Soil...ideaHr 
con warcely be enumeratefJ, much 1cs« fiwelt upon. From wiiat I saw 
of growing crops J am satisfied that the soils are good. That in the 
river bottoms was alluvluin, overlying the river gmvek On the hills 
the soils seemed to i« chiefly loams, with sometimes sand in greater Or 
leas proportion. As no glacier action had taken place the sojla were 
very local in character and largely resulted from the diaintegwitiQn of 
the rocts of the locality. 

All attempts at cnltivation were apparently sacc««ful even in the 

aw«on hen the ground h froperk worked, the ^rjil“ 

mixed, and the ice or frost stratum in late sumniei is foumlat a depth S"c^S' 
of eight Of ten feet, there will be a complete revolution and all crops 
will Difiture much earlier. I took notes, during the seven w«ks I was 
St D.awaon, of the growth of all cultivated grains and vegetables, and 
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below will be fonufi my remarks written ni tbe tiinpK Evorything, be 
it native or exotie, grew surprisin^lT, and while I never found nny 
cultivated thing a failure, I must say the same of weeds. In every 
case the%" were a success and numbers of them were natives of Califor^ 
nia. 

White clover^ alsine and retl clover as well as timothy gr^w wonder- 
full v well bj roadsides and on dry soil. In the swainp muck of Daw- 
st>np much of the clover on lawixs, sowed in the swampy soUj looked 
yellow RUii bad a aiekly appeaninco. Timothy acts similarly ; wlien 
sowed in the bog it is sickly and yellow-lookingp while along dry roads 
in the woods or on ihe hillsides it is quite tall and has a seed-head 
from two to throe inches in length* 

Yukon du^set Barley is certainly well suited to the Yukon dietriet. On August 

ferr fftjTfn at West Daw^n, I found grain quite liard mixed 

W]*-y. 'with oatfl that were much later in appearance. On the I @th August^ I 

vdsited the gardens in West Dawson along the Yukon and found 
oats being cut for fodder, yiiy.^1 ^ith the oats were many barley 
heads fully ripe and others that had hard grain. In nlldas^ the grain 
was large. West Dawson was again visited on ”23rd August and Mr. 
Munro was then cutting his OftU for fodder. In his latest oats the 
volunteer Ijarlej WAS all ripe and this was not sowed until June 5 
so that the ripening of barley at Dawson is an assured fact. 

Oats do well everywhere but are seldom even a fair crop on ground 
juEt broken up and then seeded, la ull cases I found good oats where 
jiown on second year cullivatiou. The grain was cArlier^ taller and 
better in every way* On August I hsund self-sowui oats on Munro^a 
farm in West Dawson fit to cut, but only a few bunches on dry grouncL 
Earley was ripe at the same time under the same conditioner This 
Kihow^ me that up to that date there had been enough heat to 
riptm oats and liarley if bowd early on dry soil. Mr. Munro seemed to 
realize this, for on August 23 he showed nse 21 acres about ready fora 
crop, that he had already ploughed three times and intended to sow at 
the earliest possible moment ip the spring of 1&03. One man of this 
type will do much for the Yukon, yet hitlierto cultivation of the land 
on n Urge scale bas been almost prohibited by the local authorities, 
Fwfjmns ma ^ Urming was almost illegal m the gold seekers 

in ffivirar. y^nketted the whole country. 

On mv lost visit to Munro's farm I adviijetl him to lay his cose fae^ 
fore the Deputy Minister and, if he did, I am sure that farmuig in tha 
Yukon will be no longer under disadvantages. Thera ia no maaon why 
all the oau?, barley and f<Klder of all kinds with every vegetable 
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rci}uirc<l in the hoiii<» itl^onld not be grown nround Diiwjjioi), TImtthisd 
ifl not $0 i» the fnult of local or other laws thut give no surface rights 
to the tndivtdnal outaide of tnining riglits. Amending the land laws 
and giving proper eiH-ouragement to farming operations will noon 
place the h ukon district on a basis where it wii] be self-suppjrting 
outeidc of wlient r<e(|iiirenient& 

In tile mutter of wheats I do not speak isjaitively, but I believe that WhEstgn™. 
after H few years wheat wilJ ripen on nil fairly warm soils, althougli imssnt 
at present ita ripening is doubtful. As far as my investigation 
went I could And DO |)emr>n who had sown wheat. Hr, Muiim had sown 
oats grown somewhere in the UniU-d States, and he infonmsd me that 
he was K*tl to Ix^lieve that tim wh«rt inised witlj it wiks spring wheat, 

IiLstead, it nearly all turned out to he fall wlieat and only made leavt's, 
st<«>le<l out anti its roots |3cnctmtc4l the soil to a remarkable depth and 
so remainerl wlion I saw it on August 23, 'Oiat it will ripen neit sum¬ 
mer is to luo a eortaiiity, and I trust Mr, Munro Itasnot ploughed it all 
under, • Of the spring wheat I may say it was geuerally taller than 
the «Nita but scarcely as ripe. All the ears were fillesi to the tip with 
grain, and the grain was Riled out and since has liaitienod so as to give 
the apjicaranco of ripe gmrn. Since my return to Ottawa I have had 
the grain teste^l, aut] the report on the Yukon wheat recri ved from 
the grain b'stor Mr. Kllis of the Experimental Farm, is as follows: 

100 gmins planted; 100 grains gertninated ; 100 grains mode vig^ttous 
growtlk. Genninations s-ery quick and griiwtU cxceptioiiallv good, 

H'lion gmin ripens in tim »>untty and is again mjwh there, it will . 
take on tin* conditions of its environment and mature earlier, and 
early frosts, like thosi? foi7nerJy attributed to Manitoba, will have no 
cfTect ns the crop will mature before they ewue. 1 may remark hers 
that the wheat in the North-west ripens earlier now tlum it did tw tmty 
years ago and many people Itelieve it is the ellniate tJiat haa changed 
whereas it b only the wheat tliat has adaptorl itself to its cnvironiiiejit. 

Hitlierto poUtoes lia%^> not been up to the standard as regards dry- Potatoe. cur 
ness and genemi fttness for the talJe, After nmking full inquiry into " It™"" 

the subject r became cunvinwi that the seed potatoes came from 
far south. Acting on this thought, J lual a few pounds of early putotoes 
sent out to Mr. *1. B, T^-rrell witli instruntions to hand them to any 
person who would give them a fair chance, I have no eimibt of their 
success. 1 may say itere that ilr, Tyrrell did all he could to make mv 
work a success and in many way* lieipcd me by ad vice and assistance. 

Gi^owth of vegetables is so rapid at«I l igopius that to a person com- 
ing from the oast it is simply astounding. When 1 rtsched Dawson 
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□n Juiy 10^ early cabbages were btniij^ cut sjid on Augti^t 5 tbclr weight 
tuugeiJ from H to o Ihti, On the 1 made tuy last vwit, 

hundreds of matured ctthlMtges and cauliHowers li^d Twen cut and sold. 

I measaretl the two lower leaves of a cabljage cut the day before aod 
thctie [jlaced opposite each othqr had an esj«nflloD of S feet & inches 
Tdth a Irt^idOi of 16 rnchea, T cannot call this even an averBg)«i one 
m there were huriilreds Larger, but later in iimturing. CauUtiowei^ 
were fnitn six to ten inchm in diainetei- but f was told larger ones 
had been cut^ 

No doubt the constant daylight gives the force neressarj' to 
expand the growing organa of the vegetables in Cultivation^ but i)e- 
hind the long day are climatic oonditions tliat as yet line little imder- 
Btood w'hich ill mv opinion are the prevailing factor in this wondeidul 
growth. Dr. Dawaoii in his gerdogicol report on thb district indicated 
that there was little if any bouldor clay cn the Lower Felly or Lewies 
rivern, fiince then other reports have more than confirmed his ntato- 
tncnt.s, and piy own observatioiiH tending tluit w'ay liave forced me U* 
aflopt new views regarding the pa^t and present of the country. 

One article of some eaatom geologist^^ lieUef is that of an icc cap tlmt 
coveted the i^rcatcr part *>1 the American continent dow^ii to the 40th 
paralleh At Dawson in latitude 64’ 15' and both north and S4.juth of 
it on the highest iiiouii tains there never ha* been glacier ice, yet the 
winter at present continut^a frtuii early October to late April. Glaciers, 
no matter where they are foundt are produced from one caasi** w“hich is 
greater depoeiticn of snow than the mtk has power lo melt. As there 
is no evidence that glnciera Isave ever existod in this region, it follows 
that the snowfall has never licen great. Mr* ^tajjart iiaa kindly fur¬ 
nished me with an abstract of meteorological ol)Qervation.*i during the 
poj^t three years and I find that there is an average of only nine inchea of 
rain and sixty-five of snow each year. The cause of this light deposition 
was the next cliinabdogieal factor snd a ntudy of the map of the 
Facihe coast revealed the undoubted cause. 

Anyone sailing from Vancouver to Wkagway is soon aware after 
leaving Vancouver Isliind, that there is a iftarhod change taking pkce in 
the climate. After Crossing Queen Charlotte soumh fog and niin are the 
prevailing charflcterifiticjs in the summer, while in the winter they are 
snow% rain aiui fog. On the mountains over 5,000 feet, the deposition h 
chierty snow. The snow-fall lieiuggreatei’ than the sun ean melt desccods 
tow arcl the sea in valley h, often fUling them to a great depth and taking 
tlie form of glaciers whicii descend to the sea. Pa^ng north of 8itkm 
the tourist soon sees the immense glaciers that descend from the 
Mount St. Elias range- Here Mount Fairw'eatlier^ 15/2HT feet liigh^ 
^!k>unt Ijogati, 15,5S9 feet^ and ^tount Kt. Elia.Sp fi-e-t high 
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titwaA in |^Laiifc view from the -sea a.nd the observer iutuh Rwny v,dth 
the certiiinty tlsAt u eountr}' whose s«i V»r<ier is aothmj^ but ice and 
waow enu be of little value far nortlL Up to a very late data tlia 
whole Yukon valley has been eorwhkred of this chnrBcter un^l tlie 
early explore!^ with their highly coloured accounts of tlieir winter 
experienc&i tended tu cimhrni it. 

Instead of the coast range being an injury to the Interior, it couit 

makes the climate pleasant both in saminer and winter. Tlio 
Yukon district has two eUmataK, a wet and cold one on the coast 
which may be called the Ahishan eHmate as nearly all the coast 
region belongs to the Uniterl States, Tlie oUmalo of tlio Yukon 
district in Canada is just the reverse-r being diy and w^arln in summer 
and cold in w'inter with & Ught snowfall. Owing to the moisture 
rising from the warns Jaj^jjine««* current being can^jed inland by the 
upper s(mth-w'est air current and stfikiug tlie co*iat range< thb 
moistun'^ Ia at once precipitated on the sea face of these mountain h 
in the form of rain or snow and the air freed from its moisture 
descends on the Yukon plain sh dry air and having an inerCHsed 
teifn|>erature. It follows that the rainfail must be light in ^ummeT 
and a|M> the siiow'fall in winter. In another place I show that this is 
so from Mr+ iStupart's report. 

The result of the ligfit snowfall is an early spring in the whole Light, hkiw 
Yukon valley including part of Alaska. Then the long day begins to 
ai>sert itself and by the end of Aprilp growth has oc^mmenced, and early 
in Afay the Yukon summer is fairly under w'ay. So little rain falls 
in e-arly spring tliat manj residents asserted that irrigation was 
necessary to successfo) growth In <?ertatn local it 1 do not believe 
in tho neecaslty of this as the frost in the ground prevents the melted 
snow penetrating the soil and keeps it near the snrfa4-u. I can 

belicvcp however, In the nee^sity of irrigation if the gardener or 
fanner has waited a month after tiic snow i% gone before sowing hba 
I ha%'e always reoonimended early sowing in northern regions, 
as gnmth always eomes quickly after the snow' hoa disappeared. 

Tlie past season T waw' oats tliat were sow'od on June 5p that could 
liavu been sown a month earlier if tlie climate liad bean coUHidererl. 

All these inatters will right thcmselv^ in timep but the climate must 
not be blamesl for tbe ignomnee of the cultivator. 

Instead of the frost being an injniy' to the Oi^uiitry it is a gre^t benefit. Fmi ia 
A precipitation of twelve mebes (anew and rain)moana an arid climate bene- 

and hence little gtow'th. The severe frost being permanent or otherwl^ 
retains the moisture and fhiin early riprtng to late summer the capillary 
attraction in the soil keeps the rf>ots !$upplied with omlsture and the 
constant daylight wdth an unclouded sun |;^veH a vigour to vegetable 
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. ^Dwih at Oa^'SDD that is never ii£cii ld thee^kst; Ttii^iC^^iiKtont growth 

bringH &W vegi^tablt^^ liemeH ftiid censAk to early perfection. It was 
with the iitiiiodt suqiiriflc that I found red currants and blueberries 
fully ripe on July 11 and many llowcrs with ineed^^ And by the 
middle of Aujjpuit the trees wid shrubs had perfected their wood and 
were ready for winter, Mr. ^tupart'a report on the Dawsfm cl instep 
which \s appended to tills ]nep>rt, showa tiiat tM ati average there is no 
frost friAn May 22 bo August 22j or a period of B2 daysp that the 
temperatlire rises to TO"- or over for 46 daya^ or for half the perimJ the 
temperature is 70* or over. Below I give a short bible of the tempera - 
tni'es at l>awsoii and Ottawa for the months of May^ JunCp duly and 
Table of Em- Auguf^t for the year 1900. The extract is taken from Uie Meteoro 
SletwrSo^"' logical Ueport for 1903. 

ul iv|inrt, ^ OtUjiWft, 2t'/ J Alt. f«L 

Max. 5liUr M«kn. 


'*“y ..- . i 

^■li 

27 0 


Jdii« , ,,, ,, , . .. . , . 


4r> 0 

oe-u 

Jnly.., . _ __1 


4^0 

6R-y 

August... H...P + . + . 

1 

-Ilf-0 

<50-2 

WLnnipfc^, Lef^ 4!/" 5^' ;■ Alt, "IM let-l. 

iSlAy.. .. . ... .... 

Ol'Ei 

H'O 

57 3 

JtiTur.,.- ... . .. . 

100'& 

3^0 

3 

July, 

^ S£ 

41 0 

ti4-9 

Auffiii*t ...._ _ _ 

1 

45 0 

1 

tT'4 

Cid^ary, Sr 

Alt. feat. 


Mnv...,. ____ ^ 

Ti^'O 

i 

2a-o 

51-8 

Jens h.. .... 


50-0 

57 li 

Jiily,. .. . . 

1 0 

30-0 

5S 3 

Aiii^ut,... ,,, 

90-0 

ao 0 

551 

DawBCiOp tat, W ; 

Alt. l|3l)0 fciHLi 


>i*y- ..... . . 

t7 3 

^3 7 


UltiS |.4 »*..l.i.r-rTTT,,,..*j..i.JiL.+ i + + + 

3T tt 

3C 4 

*7 3 

Jaly- ..... , , 


41 1 

01-1 

Angwil. ..... .. 

8L'3 

^-0 

1 

*a-i 

1 


Til* above arc the four growing months everywhere in our climate 
nud tlie most sceptical must admit that leaving out bright sunshine 
and leiigdi of ilay J>awson make^ a wonderful jshowing. With these 
two foirtorH atlded we are quite safe in predicting a gp-eat future for 
the Yukon district as a pnalucer of everything nooried to support a 
^'ery large p4>puliition. 
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\Mth tbu last leafcOD aod my finincr knowledge of tbe ^ |ji,r|ja icmin 

Peace River coiiritnrp tllie Mftvkcoiie Piver valieyjaild ooirthcni Rritifih 
Culumbiap 1 am quite within the ni&rk when I say that all the land 
having a suitable soil within this aroa will in tSio future jiro- 

dije€‘ eni>rfm>us enajwi of all the eereals, wlieat included. It is w'eil 
within the ineiuun^ of m all that growing wheat was for many years 
euniidered a doubtful matter at Kdnioiiton and Lit tie 8 Save lake, 

Tlit'so Joints liave |aLs^ied the experiuiental Ntage and now good eropH 
of wheat are every y^^r. Two factors eomljine to make this 

success. The wheat itself in ^raduftlly conforming to its environrueiit 
and lipening earlier, and local frosta am lawatiitig itirer as the land 
crimes tnoni tinder the plough. Ttie aame cliangea will take place 
farther the nrjrth and when wheat is grown as winter w'heat and 
can start at om^ after the kuow is oifp it Is luirrl to state bow far this 
may be^ at any rate as far I>aw?iiTn in latitude 64‘ t whei-p we know 
them am three months without frost, 

Mr. 11. K. Stufuirt repjrt-s as hdlows on the climate of Dziwson;—- 
Cliuat^ or Daw^Sj YcKoy, 

A somewhat broken series of observations at DawKfui and various 
otiier places in Yukon Territoiy' between lt?tln*and and a 

tinuuus series at Dawson during the ]:»ast three year^ ahbrd data for 
estimating w'itk a fair tlegme of accuracy the average climatic eondi- 
tioioc of the Klondike. The average annual luca^m lenif»eratum Lsalx^ut 
22'; the mean of the three summer months is alxiut ^7\ duly i)elng 
61 ; and of tlimc winter months—16’\ with January^pnng 
may be said to ojien towartb the end of Aprih the last zero tem|M5mtum 
of the winter ^Jiuatly occurring abtmt the n^th tif this month. MjiVp 
with an average temperature of i-i*j is by no means an unpleasant 
month and thc^ is the average date of the last frost of spriJig- 
Daily obrter^^ations ihiring five su miners Indicate tliat im the average 
the tem|siratuie nses to TO" or higher on 46 days and to 80" or higher 
on 14 days; 90' was recorded in Dawfwn in JunCp 1850, and 95" in 
J ulv of the year- Tlnsse temperatures with much bright sunshine 
and all absence of frost during three months, Uigt-ther with the lung 
days of a latitude within a few degree^ of the Arctic Circle amply 
account for the aucecss so far achieved by market gardeners m^ar Da^vr 
aim in growing a largi? variedly of garden produce including lettucop 
ratiishp cabluge, cauUrtower and potatoei^ and warrant the belief that 
the haulier cereals might possibly be a successful crop bcntli in partn of 
Yukon Territoiy^ and In the far northern dlstEicts of the Mackenzie 
River basin, August 23 would appear to be the avemge datcof fclw 
first autumnal frostp the teFni»eraturo rapidly declining towards the column 
elowe at this nmnth. Although night frosts are not infm^iuent in 
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the luanth as & whole ib mild with n mean temperature of 
October may be falrl^^ termed & winter moDth, the mean tempe¬ 
rature being hut and the Sr^t Eero of winter recorded on the 
average about tl^c 13tb- Ice lasuallj begins to run in the Yukon about 
the second week but itia not until i^uito the end of tbe month or early 
in Kovember that the river is frozen fasU The temperature on the 
' average during a winter falls to 20* below zero or lower on 72 days, to 
40“ below or lower on 21 dayj>T to 50“ below or lower on 7 day^^ and 
to 60“ below or lower on 2 dajB. Tn January^ lS96s 65' below was 
registered at Fort Constnntinefc and in January, 1901, 68" below wa« 
recorded at Dawson. 

Ob^jervation.s of min and anew have untH the close of last summer 
been very fragmentary but it is probable that the summer minfall near 
Dawson is usually between ^seven and nine itiches* and that the total 
snowfall of the autumn and winter is between 50 and 60 inche-Br 

. Bawson being sitimte^l near the river whh high hills or mountains 
On all sides is well pDJtected ftom tlae winds, and a feature ol the tow'zi 
and indeed of tlie neighbouring qountry is the long perioda of calm 
weather w'hich occyr^ 

Geoloov of the West Coast of Vancouveh Island. 

J£r. Arthur 

In accordance wdth iDBtruction-';^ received from Dr+ Bell in June^ 
ofwraitibit. to make a preliminary geological examination of the west coast 

of Vancouver Island, I beg to submit the following report of the 
Work accomplished: — 

Much dif^culty w'as found in obtaining reLiable information as to 
the beat means of making the exploration. It was decided to employ 
ludianH and their canoe^ engag^l frrnn time to tiiite from their 
numerous \dLlageB along the coast. This plan, after trial, was found 
to be Impraoticuble, as only the old and useless men were leftp the 
younger onob being away either sealing or hehing ssJmon for the Fraser 
river Or other canneries, Tlje few Indiana remaining in the villages 
ilemanded exorbitant wages, and in any case were not to be relied on 
to w'ork, except when hungry. I, therefore, considered it best to 
purchase:!- u ninctoi^D-fcjot iteuLing boat in Vietoris and to do what was 
pMtsible in It with Profe^>r Haycock and one man. 1 may here say 
tliat'l found the profiis-sor an able HAsistaatj not only in regard to 
geological matters but for bis skill in seanmnship and willingness 
to help in every way. 


Dhw«c>i 1 Welt 
E^wCrcUid 
imni wtrtdliiis 


iii:port 
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Tlie treriid of the otltcr oonat of Yimcftiis^er b iiortk- 

wifttterly frtjffl Edtuiinnilt tiAfbour to Cftpe Sjcotc^ The shor^ m 
g?*rtt>raJly rocky^ with n heavy si^rf iisttially breaking lipon it, making it 
difficult and often dangn’i^u^ to liind m tiie exposed purt-'f^ but it is 
indenie^l hv many fleep arms and fionlRt which, when once 

gained, alTnrfl excelkot nhclter. 3.1uch of the interior a£ the island 
Imri not^ aa far m J t-iin learn, been explor'd even by the Indian^, who 
iseern to live entirely n&ar the salt water and Mehlom venture inland* 

Viewed from the shore line the interior of the island appesrs to !:» 
vyrv much broken by deii'p vaUeya and steep ragged hilL^ many of the 
Intter being snow--cappefL The liighcst of these hil^ liowevcr^ docs not 
exceed, I think^ six thousand feet above the level uf the sea* The 
direction of the rnnges and valleys is irsually roughly parallel to the 
shore line. 

The coast, iueluding the inlets and bayi^ was examined only along 
the shore line, no irdand work of any extent luiving been done, 
thickness of the undergrowth^ consisting of ‘sallaP bushes and ferns, 
as well os the (juantity of fallen tind^erj causing much labour and loss 
uf time for very UttSo renult. Where examined, the nhore line was 
ciirefully worked out and will not„ I think, require further inventiga- 
tion, but the work os a whole must be considered as only preliminsry 
and the knowleiigc gained as but a foutidatioji for futurt* explomtion. 

In describing the geology 1 shall use the late I>i^ Mr 
nomenclature as far as jjossible, which is descKbal on pages 10 to U 
of his rejKKrt for 183T. in this description the igneous dark^colouned 
treppean rocks with assoeiated mica-sebista, and giiei^^s, are said to 
l»e intcirbedded with iirgililites and crystalline limestones, classed an 
TriojKiie^ on the evidence of the fosails diseoverad in the argillite^ and 
naTned the Yancouver series. On the west eeost of Vancouver island, VrknoMiver 
how'everj wc Knd the igneous rocks piercing and including frogoiontjf 
and niAKsoa of the cr\' 0 tftlUne limestones, just as the granitcsi at and 
near their contact with the traps pierce and Ineluilc the latter. 

Nowhere did I see clear evidence of the Unietatones Ijeing interbedded 
with the traps, though in many places at hrst view there is every 
appearai aa? of their being ao, T thcrcforelook ufMin the I i EnestonessH be tug 
ulder and unctmforxuable. Owing prtibably to the highly altered and 
ciy^at&lline eharncter of the liiiiestoncs, only a few v^ty obiwsure fo^ils 
were found in them- — not, I feaif, isullicicnt Ut deterniiiie their age, but 
perhaps by more extensive rC!?eart‘h^ enough might be diHoovered 
to throw' light upem this point. The tracing of the Ixjuudnries these 
%arioua Uincstonc bands \\ 1 think, of iniptirtaftcu, os almost invariably 
the deposits of inm and copper orcN nm found at or near the contact 
tif tlu^ limestones w^itb the igneous or volcanic mcks. 
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Acltnit^ltj Ti'k the examinution o£ the eoa^itp the exei-^lh-ut charts Issued 

«huiMiu«d. the direttioii onhe AdoirraltAT and the ma^w of the southern 

part ef the Lslandp prtKJuref^ fnun the jirovineial ^oveniinent, were 
used as a tojsiigtaphieal base^ renderLiii^ it uncLec.'esNury to mate any 
survevA- Tlie dips and airikf'a i>f tlip rocks and the beariugH of the 
ju^laCiaJ slntt* are ^Lven f^in the magnetie north, the vartatioa ijemg 
easit. The dbiituice^i are AtatefI in iiELLitical inileN, 

b. 15 ^ mrtv left \"ietfjna on June 20 forPe<lderInleL wlsene work was 

nnil iblct. ^ , , t - \ 

eonnneaeeci, the c^juntry l^etwccn the iwi^ |J 0 ints having been alnwiy 
reported on by the late l>rs. 8elwyn and G. 5f. IhiWBOEL Piflder bay 
and inlet art' situated about nine mites south-west of Victona city and 
the fjeninsula flejuirating them from Becher bay to the westwarrJ forms 
the extreme south-eastern jnAnt of Vancfjuver Island, Raedbiek light* 
house being OH a rocky island a mile and a half to the southward. 

From Parker Ijay, alx>ut thn^^uartcrw of a mile eastwarti of the 
tjuarantilte ntatjon at ^ViHianiH head, mundQuarancinecOve to Pedder 
liay^ including the iioint to ^^'^ll]alns Hi"ad Ugh thou j^e and the east 
shore of Pedder ]my and tnlot t^> its hcHth the ex[»osures of rock 
nearly c^mtlnuouG and coii^iist of dnrk-coloured homhlendin Tiiaase^ 
%'ery compact and hard but generally much shattcn^ with no evidence 
whatever of betying. At Ashe point, near the Itead of the inlett they 
bectmie slightly schistOjiC aiid at KeidV fana, half a snLle further we^t, 
decidedly so- The lines of cleavage strike X. 65"^ W.^ imig. On 
Blount Mar\', a hill 3oO feet high, lying alxiut one mile e^xstwiird fn^ni 
Farm ptjint., the boniblenrlic traps arc lesis shattered and slnJw small 
velnj^ of cpidote. A small talus is seen on the south-westerly side of 
this hilh showing tiie direction of the glacial mov^L-ment. 

lisr^ gmmir Fnnn the head of Pt'dder inlet southerly^ along tho wist sh^re as far 

iirtP. Hhell point, these sain*' r<x^ks an.* met with, hut they are much moit* 

shatterwl and are V>roken by nuruenmi^ greenstone dyke^, A large 
inaGH of granite and syenite occupies the higher ground anil loa- hilEs 
of the penLnsulu between Petidor inlet and Becher bay. dust north of 
Schell point tlie granitoid rocks reach the shore and continue expiised 
from this |ioint nmnd Cape Culver to a iinurter of a mile west of 
Argyle's fann, whieli lie-s on the main shore nurth-west of thewesterlv 
point of Bentick Ldand. The eastern limits of this granitoid nieiMs 
were not detentiinwlt but it appt^^ai-a to occupy the greater part of the 
Ulterior of the peniasula, including North f^eak, Amy hill and Grouse 
hilL Tbo grciiter portion of it is syenite, hut it mergea into diorlte bv 
iuija*rceptilile degrees. Bentick island and the Gnmilcr hsIancLs betwwi'n 
it and the mainland arc c-ompowed of the aainc rock. 


st'^niARY hkfurt GT a 

At une^iglith of li ve*t tnf f^finp wft again tome upm Prtwiwctiitif 

the finc-gra^iiitd honiblendit rfstt; o! the Vancouver Srt;rien- The actual 
contact of tills T^ itli the t^yenite h not seert, the esposunes btiug aljout 
fifty yarris a[Mirt jhiiJ the interval covereil hy drift. Frutn tliLs point 
wetitw^arrl all rtiund Bech+T l«iy+ the tiiirk homblendic rocks €5cc:upy the 
RihoiVt varying mimewhjit, however^ in that the uryatals of hornlileiuie 
are milch latter about Aldridge point and nt the ^Clalhnnji^ village in 
Canipbella fmy, S^jiue prfja|M?ctini( for copper hskn Ijeen carried fni along 
the ifharee inf the Wy but it Iiam apptrently been abandonecl. 

All the i-^hindfi in the bay are funiietl of the more or less uta-Hsive 
hornblendic rot:kH of tho tionn^ jserlefi. On Fnwer iMlond, the mear-'^up&i 
art=^ very fiiie^gialned and almost block. Kxpo«uri?ii of the aaiiie dark 
hornblendiu rock are ?*een all the way n>uiifl fn>in ^furtier bay l\w 
north^ist comer of Boclier liay and easterly to the head of Pedider 
inlet. 

Froii] Capt> Aldrich westward and northward, round lieeehey head Ca^ AldHch 
to the entrance uf SfHika liarbiur at En^t Bi^oke pist office, the rix?ks 
are inf the winie (Vaticon^^r) ishowiitg no cvhlerLco of Htmtifica- 

tioQ. Two old aljandoned openings are to be seen a abort distance 
iiiUod fixini Company point. Little w'ork had been done, however. 

These priis^»octs are in magnetic imn ore^ of which there may be a oon- 
aiderable iKKiyj but the ore* ht lauch chargeil at the Hiirface with iron 
and copper pyritej^ ami sniiiie pyrriiotite. 

Sia>ke harbe^ur is enteml by n narrow co^tJeed channel owing to a 
Kand spit nearly closing its mouth;, and might be easily passed by one not- 
knowing the coiLst. In Imd w'eatherfnmj the west,, u lieas^y ot^a breaka 
at the months i.^|>echdly if tide and wdnfi mc^n Oitn<‘ the badiour is 
gained, how'everj llim'^ in a large e3E|ain^c of fh'ep water and good 
ahelter. 

From Weat StK^ke pjal ofticOy ft^l|owi|lg the north erly shore of the 
barbckur eastwnrei^ no rt>rk eipwurea are till wc reach 
cove^ tow^anla the north^iist asfle isf the harbckur. u[>on a nar¬ 

row ].'»ernuayla rmniing i+oiitw'aKi nearly acrona the mouth of the Ci>ve, 
occuns H cemenbe^l conglohiemt'eT compjHKd chietly of I Hfaeh pebbles anri 
CE>am^ holding small disconnected beds i^r patches of ILgiiitt^ 

Innuh the cove and at its norih end dark gi'eeii flne-gmiiied homhlen- 
die rock veiy' f«sm|aw:t and witlfcout any sign of stmtilication is seen. 

On section 63 on tlif east tside of Coopers cove there is a liand eight Cn^jpers ws-rn 
feet wide of highly altemh s^tincwliat »haly^ argilliiceouM owk, inter- 
lidded with the harder and inure wnqiaet greeiLKtoncj the contact on 
Imtb aides being plainly vLHible. This band strikes N. 60'’ mag, 
fiml ili}^ to the westward at ftu angle of 60\ On .section 60 of 
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Coopers Oovtj tin? same argillites areaeetij having a TJikkn-e^^ of 15 
and dipping also to the westward, being separated from the former by 
500 feet of dark green igneoua roek^ which weathers on the surface to 
munded like concretioiis. On secthm 57 on the east side nf 

the mouth of Q^pers cove* imother cxp<iBure of the stratified rocks 
oecm^ with tiie same dip and ^strike m before and separated by tJie 
dark green hornblendic rock in the same inanneT as the othersv In 
the last two exposures the argillit^^ ftpjiear to graduaUj merge into 
the dtirk greei^ umasive rock, no clear line of dentarcation l>eirig sioen. 

From this point the stratified argilUteB appear in several places 
as far m the moutli of the aninU brook on sections 5^70, sepamted by 
and interstmtified with the trappean rocks. The latter however, 
henCt show a decided ba^ltic cham^-ter. 

From this locabty southward^ round the liead of f^ookc harbtaur to 
section 110^ grK'jcnstones^ some of which are of a Ijasaltic character^ 
line the shore. At the mouth of a brook In the south-east comer njf 
Sooke harbonr, gray basaltic rocks arc met udfchp cut by numerous 
porphyry dykes and holding small veins wlUi stringer^ of epidote+ 
From this locality to section including Anderson cove, only the 
dark massive igneous rocka arc met ivith, showing little or no variation 
in character. These igneous iHickB of the Vancouver series are seen 
westw'aitl along the iiiouth shore of the harbour as far m Eauit Sooke 
post office. At Cartwriglits, on section 97, traces of native copper ar>3 
found in the hornblendic rock, adjoining a porphyritic dyke. Tlieji*? 
dark rocks extenti southwani aemss the post roiuk ruiioirig between 
Victorui and Eaat Sooke post office. 

Mount Maguiii^ lying to the »o>uth of sections 96-110, occupies a 
considerable area and is composed of syenite or diorite. At and near 
the jimetion of the syenite and igneous rocks there is what appearn to 
Ixf an extensive deposit of clipper oret chiefly chaicupyritc but miKcd 
with S4.unc magnetic iron. A shaft, thirty feet deep, hafl been sunk 
and work was still going on with a smsU force of men on the 1st nf 
July, The ore occurs in a hornblendic gangue and is said to assay 
welL The prospect is well situated for shippings having a fair grade 
to deep water. The work was not suftlcientl}^ mlvanced to form any 
reliable estimate of the extent of the deposit. About 150 feet north 
of tlie copper dept^it, a peculiar granitoid rock appears, couristhig of 
largo crystals of light-ci>lourecl, almost white feldspar, and dark j[£ray- 
ish green hornblende. This outcrop is of Ismail extent and could be 
traced for only a few hundred feet. 

At Cape ^herringham and for a mile to the eastward Uiwards the 


airtrnu$h*m. ^S€Joke hnrlKaurg the rocks consist of ban*! maHKive greenstone, 
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hokling epiiiote in veim and pntcli^. In the bi^k« between tlws 
eTcpoaure^ of tmp there occur* n aindy conglonierat«, holding an^lar 
and roRuded fnigiocRita of the isame greenstone, iSome of tho em- 
beddnl inasses show otriie; hut the glacial licrtion nmy liave been prior 
to the cfmglomemte fomiatioiit the trap \tm]f showing giaeial striw 
running 8. 75'^W. At the mmt}^ of Coal creekt one mile and a lidf 
enat of Bherringhan^ point, large ex|io*UHMi of sandatone are sieeu, hold¬ 
ing ifmi i|UfljititieH of foadl shells of various species of which a suffi¬ 
cient collection was made to cndble the horijcon of these beds to be 
defined. Tliese isandstonea lie nearly flat, dipping at a miM. angle to 
the w^estward. Tlio sandstoneH are seen iipsting on the trap just cast- 
WHJtl of 8herringham An ascending section gives the fob 


lowing ^— 



Mudemtelv hard gr&y sandHtone . ^ ^ 
Sandstone shell beds with trace&t of lignite 
Soft -samlatono with eoncretions ......... 


d 

12 


... 10 

S 


Frijible ninniiKUme ^ ^^. 

T>h^ earth and loam ^ + k * ^ ^ 


A portion of the lower be<l la covered by the f§ea, so that ita thtck- 
neiw was not determined. 

From half a mile went of Muir creek to the mouth of Coal creek Muir cifv^h- 
there are ^^tensive exposures of these aaiidatofictii niore or ie** foifflili- 
ferons aud h<»ldirig lignite, the actual contact with the traps not, bow^- 
fiver, being seen. Tlic traps are partially basaltic. 

At Otter point liasaltic greenstones also occur. 

Along the north-oasl shore of 8ookc bay, half a mile from the 
entrance to Hooke harbemr, bmiks, 60 to 70 feet high are seen, ci«i- 
listing of boulder clay, holding striated pebble** and boulders, and 
underlaid by coarse conglomerate. A few^ remains of vegetable mat¬ 
ter are seen in the eiayst On section 1 fi, Hooke hay, the following Scetioa un 
descending section of tisese clajj=! and randstones occura B<wli« bajr. 


Biiulder clay*,, ^^...^, 

Hoft sandstones and gravel with coDeretInns of 


Fo^rtL 

15 


sandstones.^« + + . . 


20 

U 

12 


Friable Konebitones. . p _ _ ___ ... .. ^ ^« 

Sand and Bmall pebbles loosely t.‘eniente<l 
Conglomerate . ... 4 . + , 


6?1 
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The thkktie^ the lower bed of coogloinemte v?m tiot deterinriied. 
The conglomerate iw partly cemented by oxide of Iron. 

Tiie followin;^ ascending section of these saindAtoneH occurs on sec¬ 
tion 6p Sookc bttv !— 

Fwt. 


I5each at bigli water. 

Hard beddisi Nindtstoneifit beds G inches thick , 4 

Conglomerates (beach pebbles) * 0 

St>ft friable aaiwistonc .. . ___* 10 

Boulder eUy ........ ^ .. . . . -., 20 


40 


Section ol 


A section given by a Ixw-hole put down on the west aide of tlie 
sand strip at the mouth i>f ^iooke liarbuur^ by Dr. C. Forbes in ISGS, 
IB stated Ui lie as follows in descending order ^— 

F4?et Iach«. 


Drift, . .. 1 

Clay aiui aand .................. i 

Conglomemte ^ . 4 0 

Red eandetone , . ^ ^ . 12 0 

Gray aandetonc^^ p^ 0 

TillWle)!,.. .. & 0 

Coal .. 0 e 

Shale........ 2 G 

Fire clay ......................... 2 G 

TUI . J.... .. 6 0 

Kringle ...........-...... ... 1 0 

Ucd wndstuao .................... 3 0 

Coal 1 0 

Siiale and 0re clay. — ...... i.- ... IS 0 

Gray sandstone . 2 0 

Kringle .............. .. I 0 

Till ..■..F.-i.i...i'»..i ......... b 0 


S2 G 

GikcrrrugihMn Fnwn Sherringliam fwiint to Pmvkieuee (SQvci tlie ineansures were not 
CKamined, the distance along the coast Iwiag 22 miles, but only seen 
from the stcftnuir 'Queen City ^ on ita way to St. Juan port. After 
leaving Sherringhiuji point, they appear to consist of a dark coloured 
mira schist of tlic aarne character os those at Frovidenee cove. The 
easterti boundary tlicse schists was not determined, but is probably 
at or near the mouth of Jordan river^ 
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Ptovidente cove nbout three mlleii east of Oipe Wts uah* which 
foriiis the !south-enst pc)iiit of Port ^3t. Juan- The rocks here couiaist 
of mica Mchifita of rather t^jarser texture than those to the westward. 

Tlipy are folded and twisted that It h impossible to distinyuitih 
bedding from cWvagej but the jy^eoersl strike to be ivom N, 

10 E. to N. i\0* E, with a westerfv dipat an angle of from 10^ to 
40'* At se%'eml points liegioning about one mile west of Providenoo 
cove and extending to Miimw^ta point, width is about fine-third of a 
liiilo CJtst of Cape St. Juan these akte^ oi- schists are overkid uncoil- 
formably by oisogloifucratea and friable BfindstoiieSi notably at Minoe 
KOta jioint, where they liavo a ihickui?ss forty feet^ These saiifb 
s^tfincs resemble those of Cual and M uir crook®, and the lower beda 
contain a few obscure fosdls chiedy comk 

At Cape yt, Juan amJ on Observ^dorj' island^ just Ui the slates 
and sehLats are well seen, but so bn.ikeii, tw^Lsted and altered by In- 
tninive trap dykes, {wamc of whicli run w itii the strike, Imving off- 
hhootj* cutting the slates at right angles) that iu> ^Mtinutte of the thick' 
neas could be Maiisfajctorily Enadcr The general strike of the slate beds 
in iiorth-eaBt and simih-weat, with a wtwUtrly dip of from to 4o“. 

Botb sides of Fort fit, Juan are fonned by iiucA-«lat^ or schists, very Jiinu. 

much brvAeii and contorted by trap dykes whle|.i eut them in all 
direction^<. Tlie shores on the west side rise abruptly fi'oin the water's 
edge and are wom into many curiouft forjua fnini the et^jsiou of the 
he«Lvv surf w'hich amtiuoally IjeatB up^ui theru. The valley of tlie tit, 
iliiati river falls in fm>Eii tlic efkstw'anb forming a low' delta which ex¬ 
tends fMjiim difitanee inland. An island of LNinHidumble extent lies at 
its mouth, nearly chising the wufclierii passage by asand bar, iheniain 
eh&nnel flow'ing into the liarlMur on its north side. 

Tlie slates and schists of the St* Jiianr extend up the Gordon river, rimi 

which joins the former ttbout hall a mile from its mouth. Fi^r wiiic 
tw-oandahalf miles they are mach Wt and twisted by numenius 
trap <lyke®. Tlie strike is frotn north an[lKOiit]i to south sixty degrees 
west, the dip being to the westward at all angles frtaii JO* W. 

These are followed to the northw anJ by a dark greenish diorite which 
show^M Itself for nearly half ii mile About a mile from Newton's camp, 
or Jw.une five luilcs on the trail fn>ni the mouth of tho Goirdon river, a 
band of highly crysbilline lime^oiie occurs, forty feet in thickue?^ 
foUow'cd by diorite, the iiorthera Ixniudary o! w hich was not deter- 
mined. Mount Edinburgh, lying K. 15* K. umg. from Newton^s camp, 
is wild bj lie of Hniestime^ 

The Kewbm liiLna, w hich is on the Gupluii river about six luiie^ min^. 

from its mouth, unigiietic iron ore with a gtsai toirfaeff sliowLng, 
but it has some tmccK of irimi pyrit*fS- A gcKxl deal of work hats been 
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Capeftik, 


Ci.« 

ligntbouAK 


(liMiC* hart^. A shidt nearly 300 feet deep has been j^unk, iind at thiM 
depth it L* pit>pN>Hed to drive a GnxnHiw t to tap the ore. About 14 
JuidcLs are ezupLoyedT but bh yut+ no ore lioa been ahipped. The timber 
along the Gordon ri ver is geoeraby gtjod and eonsisb^ chieHv of apnioe^ 
hemlock and balsam- One sproce tree 5 leet 2 inchea in diameter at 
twenty feet from the ground Imd 285 well marked rings of growth. 

At Owen point, on the n<srth-wMt aide of Fort. St^ JoaUr the mica 
Hchiats are overlaid unconformably by sandstonea similar to tho^ 
seen betwefen Providence cove and Minnesota points The sandstones 
lie fiearly ftat and continue for si>ine miles towards CarmanAli. 

Owing to lad weather and w^estorly winds, a stretch of about thirty 
miles of omst lietween Owen point and Cape Beale could not be 
examined, but it is proliably occupied as far as Xitinatby the i^t Juan 
ttilea-Rchi^t^ of the Vancouver seiies. 

In the bay upon, the main nhore, 200 yards west of the head of Bam- 
ficld creek, flue-grained, dark ti-appean rockh are exposodt having n 
slight conchoidal fmeturep cut by nui-sses of intrusive syenite and gray 
dioritc containing a very sioall proportion of biotite. The greater 
part of the diorite has n gra^'isli appc^ranccp but one band ih of a 
rctldinh colour. The ridges run abou t X. 75 ' W, mag. 

Tlie islaiidfi to the westward of tills bay were not e^Lsminod, 
but they socm to bo formed of similar rocks. From this bay to the 
iisouth and eastward, towardM Cape Beale, as far as SSaudy baj+ only 
Rnu-graiiu]^ traps were seen and they arc not cut by any intrusive 
dykes. Upoci the trail towards Cnpc Beale fttid about one mile and a 
half south fnm the head of Bamfield creek oecuis a band of fine¬ 
grained gray diorite which ia seen as far as the Tong beach, and boro 
the diorite cuta the traps of the Vancouver serieEi. On Long bench 
black magnetic wind is found exposed in beds of oiie-sixtb to one-half 
inch thick on the lee sldo of u mass of rock. ZJo colours of gold were 
observed and the deposit is of no importance. Diorite, both of Ught 
and darker coloured varieties, extends friHU this point to Cape Beale. 

At Cape Beale lighthouse, which Ktands 130 feet abov'c sea-loveb 
u|M;in an island separated from the mainlaiid by a narn>w channel 
which is almost drj- at low tide, the rock is of coarser grain and 
lighter colour, much reseinbling a granite. There is no cvidetice of 
glacial action. 

Tlie eipo^^ureson Bamfiold creek consist of fine-groinci;! liomblendic 
tm|>-rix:k like that cut by the dk»rit*s to tho south of it From 
the mouth of Bamfield creek north-eastward up the easterly shore 
of the Albeml canal to Dbcous island and pint only griiyi^h 
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diorit« 7 f are met witb. it liiie-|rrained cryntaULne liniest-ooe 

jthows itrtijlf, striking mulh 50* to 60" E_ and dipping !«>tiith-w(*terly 
$1 an angle of 50". Tlie slnttifientioTl ij? ven’ apparent, the beds 
Wing from 5 to 7 Imbtia thick and the band pmbibiy 300 feet tiiLk. 

Tfie wmtli-weat point of Foett cove is of fine graiaeci gieeniab tnip. 

Abjiit a hand reel yaid^ further into tltc eove there is cjy^stalline linie- 
HtonCt apparently Liiterbedded with the trap-ixNck, striking north und 
.‘Hiuth and dipping westerly at an aiiglie of 40" to 50*. 

Limestone also occupies the north'east side of the entrance of this 
irove^ striking S. '20^ W., dipping wejiterly at an angle of 35^ and 
seen W half a mile into ynniukamis hay^ nycccudid by llght-coloui^l 
dioKtic ]:)eds. Crystalline ISmestone h again seen on the south-east 
end of Santa ^IiLria island and on a small island just oif it^ while on 
the m>rtli end granitic rock ut met witlc At the south end 
there are tracer of inapietic iron ore in wdmt would seem to be a dyke 
which bneaks up and shatters the adjoining i-ocks. 

The Sarita river falls into the AlljemI canal from the eastw'ard, Sariitt riviir. 
aWut half-way up Nuniukamis forming a dat at its inonth about 
three^i^uai'teiTK of a mile wide, its valley Wing W^itrleml hy low hills on 
either aide. An iron dcfH'JSitt asfticiated w'ltli lime-stone, oceura a lew 
miles fTiym ita moulh. On a sinalt island oppmite the inouth of this 
river, a porphyritie rock is seen, which is piYptwibly ititrUHlve, At the 
point on the north-eastern shore^ n&air tikp huiuII Indian village, is a 
much joinlefl and broken greenstone, resembling that seen on tin; 
south end of Hanta Maria island, A higidy alter^ chert-ix>ck occurs 
in the Mfnall Imv about one mile noi-tii-t'A^jt of the mouth of Barita 
river- Thesie rocky are abo Hceifi on Congress island, rather altered 
and having an obscure Ijedding. The atmtiheation would appear to W 
honvvontah but it is much disturbe^l by trap dykes. 

Fine grained greenf^tone fonne the point of land separating Nuinu-.^Siktea 
kamis from Ban Mateo bay, but at Cherry ptjint on the north-east side 
of the bayj granitoid rock appaara for about half a mile. Dioiites or 
granite^ are secu alter mi tely fmm thb point„ as fai^ os Coleman creek, 
the granitoid riK^k being rather in exce-sa of the tnip. From Colenian 
creek northward to opposite the mouth of Kahmint river roeks of the 
same churaeter ijecur» except tiiat perluipw gneenNtone predoini nates, 

Fnan thhs jMjiut to within half a iiiiio soutli of the moutli of Cliina Hilb m ihti 
eit*ek» tX|iosure3 of a grayish granite are almost continuous. From 
the shapes and slopes of the hill^ii iti the intenor, I would judge them 
to lie also giTUiite. Froui China creek northward through the secemd 
narrow *5 to the hewl of the ^.iinal at Stamp harlsmr, the rock is all 
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dark greeimh trap of the Van<.‘oy Yer wries, m is the west sule of 
the cairwJ from it* head to opposite Mauiit Hankiii where itn 
Btrike WM obaervi-rfl, sauth o' eatit: dip westerly at an angle of 2b\ 

Frocij half a mile aouth of Cooa creek, where a ™a]l &trwinic*JTiitwiii 
from the westwardj ji^yisih gmnitet compcpied of horn blende and feld¬ 
spar with but little free eatijoeed lUwio^t tlm entire way to the 

north side of the mouth of Kahinint liver. Tlienoe as far m the ore 
bunkers of the Monitor aime^ about half a mile north of the mouth 
of Greeu creek, greenish iine-grnin^^l trap m alnu'Kit esmtinuoujL 

UchacMf«Lt From Oroen croek along the north shore of Uehucklesit harbour, 
iurbour. bands of erystalline HnitstUme and fine-gras ned trapj which at first 
sight would appear to be interbedded, are met with \ but in a small 
Ijiay twcj-thirtis of a mile to the south-west of the Monitor bunkerf^^ 
the hombleudic rtwkts are tTortaiidv intrusive* cutting and including 
fragment!^ and masses of the limefstonesc Tliu iimewtone on the saiall 
ialand^ at the mouth of Uchucklesit harbour, strikes K. 50^ E. ; dip 
Cfl^iterly at an angle of to 

The limestones are as muuh alu^n.-d in the iiiifkilo of the hand-'* as 
at the Contact with the traps and are so folded aiwl uOniU>rfcetl 
that a very close aur^'cy would be required to make even an apprt^x- 
imate sectiom 

At the Happy John claim, a copper prospect adjoining to the west™ 
w'ardthe Monitor tiiine+ the contact shows without questiou that here 
the lime-stone the older rockp the trap inclosing f lagn^eiits and masses 
of the limeatone. 

The west side of Uchucklesifc harbour, the south-'W'c^terly point and 
the shores of liainy bay and Useleani inlet are of hard couipaet 
hornblendic ittck, marked by epidote ia small veins and stringers. 
At the sQuth-cflst point of the entraTiee of Rainy Ijny, a Mali Ijaiiid of 
amygilaloid h mot with. Owdng to heaw weather we were unable to 
get out of the ^uth-weateu trance i»f Useless inlet and ivere obliged to 
return round the north end of Soi^ldall island to thesinali Imrbourof Ecole 
m its soutli'Ca-st -^ide and opposite the north end of Oopp>r ishindi 
where wc remained a day to dry out provmoils and blaTikets. 

EoolcliHrbraLr north side i>f Eotsle hsirliour aMitl extend iug for n 

mile or more to the w^estward, is w'hite crystalline limestone, much cut 
bv traps, ixinfirtning the view' that the limestone is the older rock 
and that the tra^io nre intruinivei nt least in certain hioaliti^, 
Haycock found here traces of obscure fcwsll reTaaini^H The rot-k on the 
easterly side of Heddall island is all dark, fine^graineri trap. 


bbIl] BL'M^ARV HEVQWr 

On the jiotthH?flJit end of Copper i^lmd and do*^ Ji the east shore aa Copper iilind. 
f 4 ir HJi Clifton eryatailino limeatouet*^ jiitiioiitelj iiiisoebted with 
trapiv Htrike- i;f 3 Uth 40" west. TSieae lime?fU>nei croM the middle 
of Copper island and L-m be tniced aa far as ^larble cove on 
ita westerlv side- On Gopper island, a Klpj-rt distanoe inland and seven 
hundred fwt ab^n c aea-levelp tlio Facilic Sleol eompany of Ti^nsidep 
Wasli., U.B, A.j are opt^ning up an iron claiiu, Tho ore is magnetic 
iron of gtiod quality and said tt* iw^y 00 per oent inatallic iron. A 
tunnel has bw^n driven two hundred and two feet following the ore, 
which sbowa a width of abi>ut one hundred feet near the bnio^tone 
and trap contact and extends to the top of the lullt one hundred 
feet above the yea- The mine has good facilities fiir shipping, as 
there an? sixty fathoms of water in the coire. 

Liiuestcsne is reported to occur a abort distance up the Saiita river, 
at another iron property lielonging to this company. Tlio siimll islands 
between Copper inland and the eastern main shore are of fiiicHgtHine*! 
flcnst' hortiblcndic rock. Bo far ttB observed, the limestone^ when in 
large bands invariably rests on the trap of tlic Yancouver aeries. 

Tlie shores Ijetwceu Useless inkt and Clayof|uot were not exaiDinCfI, UieleiM mUt 
owing to Iwl weather and a desire to Uke the steamer to the latter 
point. White ci-yatalUne limestone is waid to liave been quan*ii?!i for 
marble in Effiiigham inlet. 

Clay<K:|Uot store and post sithcQ are situated on a mnal) island in 
Broken cliAunel, lying about half-way between Viii-gas and il cares 
inlands. The formation here is a vei^^ Hne-grained dark hombleiKlic 
rockj havinjT the general appt-aranoe of a trap^ but in places showing 
obscure bedding. 

Tlie fioutheni part of Hound island^ iyiiig a mde emst of C^iy<«iuot 
post ofticc, consists of gray granite, the north lialf being of a very dark 
hnc-graim'ti liomblendic rock, w^cathering almost black. Being cut 
by dykee, the actual contact of these rocks with tho granites is not 
evident, but the line of general contact strikes aljout TO" W, The 
Banic dark-coloured homblendie rock is seen on the main land at the 
low point east of Hound island. Tbese rocks are again seen on a small 
island at the entrance to Brownings passage. Here they hIiow a slight 
slaty cleavage and are ex|KKe<l as far as the narrtjw-s in Brownings pas- 
sogOT where on a small island, gray micaceous homblendic granite is 
met wit In 

At the east end -Meancn island, gtuiutos occur in large MpmeauliiftU. 

along Indian island ; they appear to he more liomblendic^ c^rry less 
mica and are of a darker colour. Here mica-slatca, striking from K. 
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40* to W.p d4» ea^itorlyt at nu angle of 85*, muoh rusemble gneissejf 
and eontatn a good diiaS of free qiiarti* lunning parallel to tbe bedding 
and oleHvage, Many of the layers leather to a wb[tli»h or a dmb 
colour^ Tlie fractujro is dark gray with dark-coloured luiea on the 
cleavage faces. The thickof these blates la prolmbly Hl>out I,GOO 
feet, 

Itidiim bknd. Tlse easterly end of Indian iMJand and the point of the tiiaiiilaiid 
oppiLtsit*^ consists of dark gray griinitei cjttendiug for somv distance in¬ 
land. Grassing eastward bo the mainlaiidt gmnites oontinue for 
a mile into the Iwiy^ bearing N. S’' E. from the eant. end of Indiaii 
island^ and are follow&l by gneisaic rockst striking K. 70^ “VV,, to within 
a mile of the month of Kennedy riverj wlaefc <liirk hornblende granite 
occurs and oxtendj^ half a mile up the riveri, when w^hitc ctyHtalUne 
Umestone w'aa noticed m far as the head of the rapid. From tive mjnd^j 
■ up the river to the lake, the Hhores are low and swampy, showing no 
expoi^ures of rock. A small salniun cantiery is in operation at the 
mouth of the river. 

Kennedy Iftkii. Kennedy hike^ of which thb river is the outlet, Ls a consider¬ 
able aheet of fmih water Ijdng to the north of Wreck Iwj atid east of 
Tofmo inlet and separated on the Bonth from the ocean by Rcveral 
iniW of low-lying mndiiL Tlie surrounding country is covered by a 
scrubby gr<jwth, chiefly of spruce^ and the lake ia fed by the Elk river, 
which falls into its north-east arm. Going round the shorcfl^ dark- 
weathering, very hard, homblendlc rtick and wdiite cty'Ntalline limC' 
Btone are seen at the point north of a deep bay on the south side of the 
lake. This has beds or rather bands of a darker coloured hard charac¬ 
ter which are not so niucli EtfTectcd by weathering as the softer ones. 
The strike Ls north 45" west; dip south-westerly at an angle of 50\ 
I aas not able to dptctmlne its thicknc^. 

Liuantow. Hombleodic rock, cut by several trap dykes succeeds the limestones. 

At the extremity of the point of South bay U a flnc-gnmicd amygdaloid 
* marked by epiilotc^ Greenish-gray hornblcfidic rocka occupy the soulli- 
east side of *Si>utli bay as far as a small stream fn>m the w>uth. Ciy's- 
tallinc iimestones, cut by greenstone dykes^ oonipose the south-east 
shore Ji« far as the south JNldc of a small Iwy, bearing S. 10" E. mag. 
from Long Lnland. Another exposure of limestone, striking S. 20" K 
BJid cut by an 3-feet dyke, is seen in a ftiuail bay eoAt from the south 
end iif Ijong island. 

Elk rivtr. North-oastward of thh island^ Long point runa out to the north¬ 
westward. Thia consists of a dark-greoni^i Bni?-grained trap, very 
compact and holding feldspar and epidotc, Hocky island, half a mde 
□orlh-west of the p^Ufttt is composed of the aomo kind of rock, as 
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u the westem md^ of tJie north-eoAit urm, aa £ar m the uiDtlth of 
a sniiill at ream fining in from the north* Tlie rock on both sides of 
the aiirtowa tLHWardi^ the month of Elk river is Hght-coloured horn¬ 
blende graTiite, holding free quartz. This is followed northward by 
greenlah trap^ holding epidote, of the same character m that on Long 
point A small exposure of liineMtone h aeen at the mouth of Elk 
river. The ri%'er ia not shown correctly on the ehart> 

Mount hrnitland, to the eastwanch appears through the glass to be ii^k rinsf, 
cappeti by limestone. Several prospects lie some few nuiea up Elk 
river^ onCj the * Hoao Marie/ having free gold in quarts. From the 
narmwii^ soufcliwatd along the west side of tlie pointy towards the 
outlet a mHa^ive flne-gmined horn blend ic rock prevails for three- 
fourtliH of a mile. Then a small exposure of crystalline limestone U 
seen resting on this rock. Use ea«t shore of the wontem arm of the 
lake, Agnes island and the point south of it, consist of a coarse-grained 
hornblende graniton Tlie rock seen on botli sides of the iiarrovvs is a 
dark-weathering whitish-gray gmiiite^ followed towaril^ the head of 
the sii-m, hy a dark greenish toiourtd tmppean nx'k which weftthere 
much like a granite. Half a mile from the head ivf the mlet, w hich is 
w rongly ahaw n on the Tuap, there is & Binall exposure of ciyatalUne 
Hmeatonej striking S. 20^ E. and dipping easterly at an angle of 40\ 
cut by intrusive greenish trap. The point on the west side of the 
entrance to this arm is eopitwised of a greenish homblcndic rock, pro¬ 
bably diorite. At the cmuier}' on the right tsank of Kennedy river a 
knob of gray granite is met with. 

On the long point jutting out from the mouth of Kennedy Kvor, Ksitflcdy 
forming the aouth^tern entrants to Tofino inlet, there occure a 
gncLsaie rock, wdiicii strikes .S. 80* K and dipa cAsterly at an angle of 
35\ The oast yliore of Tofino inlet, with the exception of a small ex. 
posure of erj.stalline limestone, ia gray^ coarse-gmined gninite. The 
limestone occurs again about one mile south from Deer river. At one- 
eighth of a mile from the mouth of iDeer river, a grav schistose rock 
ropkees tli^* gmnite The beds hem would appear to lie a highly 
altei-ed and contorted sedimontaiy rock. Grcenii^h 6ne-grained trap 
is seen at the mouth of Deer river. On the west shore, for tw'o miles 
south from the head, the Vancouver series is reprerented by igneous 
homblendic rock, after which gray tschiatose measures are met mtU 
consisting of rather coarse-grained gneisaie rock containing quartz, 
feldspar, mica and hornblende. 

A very gniail patch of w'liLle- cryatalline limestone, associated vHth 
greenish igneous rock, is seen on n small ialioid just north of Woman 
island. Qjarse gray granites and granitoid rocks form the long point 
stretching southward between Tranquil creek and Tofino inlet. 
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Xrmiifiwii Liiiiesl^>ite ocicur^ on ih^ west shore at; the moutli of Traaqnil preek, 

having a width of 150 yartlis and striking from 00" W, to ea^t and 
west, Gimy granite Uea on both Aides of it Finin this locality 
fioutherly to tbo main point north of Wame isknd, nothing but ctmi^ 
gray granite is Acen^ 

The north end of Warnc inland ia granitoid pock, consisting of veins 
of trae granito with quartiite and dark hornbleiwiio ^ones- Mica- 
schistA or micaceous gneiss^ striking K. 20* W. and dipping at an angle 
of 60* ocenr at the most southerly part of the point, turning into 
deception pjissage ^ proliablv a coiitinuation of thiiiw seen oil Indian 
inland. €\w^ to the entrant of Fortune channel, ilark homblendic 
rock, sUghtly schLstosc in places but chieHy maAAive, is'seen and giay 
granite^s occupy the weat fthore from the entrance to a point opptJsiite 
Race narrows- 

Wame bay. Compact tra|>r marked by epidotic nodules* and gashes occapii?^ Ixjth 
sides and the bead of Warae bay. The face of the incjst aouthem 
part of the north Ahore in Race narrows y white ciystalhne lirncatone, 
with a inBTble-llke fracturis weathering to an ochreous yellovr. 
Towarrls the westem point, the I imeatonea assume a schbtose character 
and strike N. 40* to 50" W.j dip. N^Ki at an angle of Tliese are 
succeeded at the point le«Mlimg into felwell &3und by greenldi trap 

Leaving the limeatone, w hkli is much twisted ami contorted by in- 
tfjwpd. tniding trap on the east shore, opposite Jem pointy nothing is seen in 

Bedwell sound but the igneous rocks of the Vancouver !«5ric« wiiich 
occur at one point on tlie west shore about half way to the hood of the 
sound j then a sinall bftt!<l of eherty bedcle<l rrnik is seen for 400 ysiftls, 
striking north 30' west and dipping westerly at an angle of 20" to 40** 
Tlic sound hOA high rocky banks, alteraating with ^ihort btach^. 

Gjptert bfiy Fitira Turn point* running to the southward between Bed we] I sound 

and Cypress bay* high rocky and bare bluffs Ahow tliemselves. T3iey 
are cOTiipo«scd of dark and rathor oompact trap. .Tost rrmad the point 
and opposite some tiniall islands In Cypress liay, a Wldcd clierty rock 
Appears, resembling tliat seen in Bedw'cll s^jund. This continue® round 
Cypit-ss bay to Crilrn creek. From this creek to Trout livcr, w hich 
falls into Cj-presa bay the ordinary traps are met with. Tlio point on 
the left Iwink of Trout river at itH mouth, is a dark diorite, very com¬ 
pact and weathering to a spotted white and green surface. With 
the exception of a Siiaall vein of calCArctiUft rock, associated with 
tnice!=a of yellow copiier ore, seen in a small Ijny w^uth of the 
mouth of Trout liver* nothing but the trap was noticed around 
the Cat-facetl mountains fts Ur as Baw den biy, near the entrance of 
Herlwrt arm. Theise rocks continue round ChArlca jKiiut* at the on- 
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trAGce tv Herbert aku^ ctccaaionttlly iMoinitig subigtcfic and all ot theta 
being marked bj epidi^te ki j^trla^eR aod nodyloa. Tlirae-qtiEi.rtflra of 
a mllo e^t of Charles Point, tfjwards White pine cove there m a *iarfc^ 
weathering cty^talline iimc-atone, having harder and somewhat siiiceoys 
bands. The strike k 10= dip vciy irt^tilar hat genemhy to 
the south-westward at miglea of from S0“ to 60 . 

The idands north of this exi^jaure show Viands of eherty white liine- Wh^e Pine 
stone, highly cri, Htallin£- and ap|iarentlj interbedded w ith the trap. 

Fro^n these idatids the rock around White Pine cove is green, heavy 

trap, mueh marked by epidote. Just Iwyond tSie north point of the 

cove, yellow^weathering limeHtone ih wveiit in a narrow Und. Vmving 

trap on either side. Its strike h S. 10^ W. ; dip easterly at an angle 

of 5^. Thifi Isaiid follows the shon? for several hundred yards and is 

si>mew lnvfc slaty in structure*. It is folio wkI to the north by green 

hombVendic rocks to within a mho of the hestd of the arm, when a 

small exposure of cry'Htalline limestone In aeeot striking X. 20’ E.; dip 

eastward at an angle of 45^ The head of the arm is bejunded noith- 

erlv and easterly by high rocky mountains with ateep aides and pointed^ 

jagged Croats. BmaU ex^s^isurea of liineatone occur at aovoral points 

along the west shores intimately associated with fine-grained dark 

trap. On the southern part of a long point, there ia a bed of trapjiean LiatncoueH. 

agglomerate ill which the surfat^es of the balla or nodule are ap- 

parenllv fuseil t<^ther at their contact with one another. This bed 

atands out of the water about ten feet and m overlaid and flanker] on 

either side by ma-^stive trap. Tlie exijoflure is about fifty feet witle. 

Across the liay liOUtli of this point there h a small exposure of cry^- 
talliuo limestone, striking S. 20" W. and dipidfig weaterly. This 
seems to underlie stratified gneii^lc rock with the ^iame dip and strike 
for a short difshmee, Tlien malutainlng the same dip and strike It is 
found for a short distance overling rocks of tlm same character 

From tills locaUty going round into North aim to a point half 
a mile south of the Indian riUage of ^Alelyor^' nothing is 
seen but massive horablendiu rock. Here a strJitifiod quartzite, 
weathering brownish-yellow and holding quantities of small cubes 
of iron pyrites is seen striking K, ^0* E-t with a northerly dip of 50 
From the rillage, dark gray homblendic granite extends to one mile 
south of the L-Lostera entrance to Shelter arm j here on a small i.sland a 
thirty-feet band of crystalline, limestone appear^ striking east and west 
The contact of clearlv intrusive granitoid rocks ia seen on lioth sides of ana* 

It. From thiis ^or half a mile Into the narrows, on the east side of 
Obatruction Lslntiil, occur coarse-grained trap, having a E^light tendency 
to become s^lilstose. 
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Th^ northern point of the nsirmwi, eonsiata of h iiiftssive the 

smalt blaml ju^t olf this point being also giifinite of a gray od1oui% 
holding much free quartz. These granitea extend round the pcnn^ 
wheit? tJie eontoet with the dark green trap is plainly seeii» the 
granites being certainly the newer and intrusive roctp forming small 
dykes which enter tlie trap and inclo«e inany fragments of the 
latter, their edges being sharp and distinct^ The green trap extends 
rfjund the l)ay to the narrows at the head of the arm. This ia 
slightly scbistCkse in spots, but more nmasis^o at a diatanee from 
the granite. Granite and granitoid rock form both sides of the arm 
at its lawl, rising in high precipitous cliffs^ especially on the sdde. 
The hills appear to be glaciated for at least 2,000 feset in altitude* 

On the north-west ahoro of Shelter arm, from the narrows as far 
the stream and beach, north of Obstruction island, ^ith the eKception 
of tL small patch of crystalline limeHtonc, the rocks consist of diorites 
cut by intrusive gnmites, inclosing maicifiefl of the older rock. From 
thi^ stream to a deep bayp north of the long point running eastward 
towards Obstruction inKialt nothing is met with but dark green 
fine-grained gineenstoncT holding epldote than usuah At the point 
iti^lf and along the shore thence westerly and along both aides 
of Syilney inlet to within three and a half miles of Sharp point 
and Kefuge c?ove (at the south-west entrance to the inlet), only 
granitoid rocks are seen. They often resiaiible gray diorite Jind hold 
a small percentage of mica. 

On the north-east and north-w^^*afc shies of Flores island, including 
Siteamer cove and Rocky ]jas>sagej and south to within two and one- 
hsJi miles from the mouth of Matilda creeks gray hne^graine^l granitt^ 
aremetwitln Thence southwarrl, Including Matilda creek and the 
shore pai^t Ahousat village^ on to White Band bay, only greenetonea of 
the Vancouver series arc exjioscd. 

Cone island lice in the middle of the North Ann cltannch about 
two and a lialf niileM w'ost of north from Ahou?iat ^dlJage. The 
hill predominating this island is in the fonn of a nearly perfect cone 
formed of granite and nsing about 1,000 feet above the sea. On the 
south-w-eatside of the island,balf a mile north from the south-west pointy 
gnebslc rocks of no grE^vt extent arc found striking east and we^t 
and dipping noitherly at an angle of 4&". The north-west comer of the 
tslftnd k forine<i of a ftne-gralru?c;l gray hornblende granite. 

Coni meaeure*h with some coal in sight, are ^td to occur at Eafael 
point on the scmtli-wcst comer of Floras island. We were unableT 
however, to make an exnminatiun uf that part of the island. 
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Frieiidlv cove in Nootka sound wha rcachetJ hy iko stmmer Qn^fii Xooik«^apd. 
City on Au^Bt 23. Frcjm Bnrdwood point, ea^stwaKl (rofA Friendly 
covtp grav granite extends for a mile to the north-eaatwaixl ajhI a& far 
BouthwfiTxi fLS Estalante point, but it 'vaa tracwi no farther. T!ie^ 
graniteB are !Hjiioeecio<l to the ejistwarxl, between Mounts Banke and 
Adair, in the Kuciarte channel by trap, which, In spots, Jt^uinca a 
basaltic form. Granite, which appears to be intfuaivCy ia iteen for lialf 
a mile in the bay under Mills irioantain. This is followed by dark 
trap rtjoltp mtieh broken, w'lnch, wo?*t of Mount Sergeant, l>ecomes 
slightly 9chi5jt0Si% anil eontinuea to within a short dlstanee of Point 
Andereon* itself compCE^ed of granitoid rock cutting tmp. On tlie 
north-coat aide of thin point, a wmall band of cilcareous cbanicter 
strikes Nf lO"* E, and dips westerly at an angle of 45\ This band 
IB seen for a abort dbitanco along the west side of Camp l«iy. 

Tlie easterly aide of Camp bay and eaatwarfl for half a mile is com- 
po*?ed of greenisih trap. Gray granite, holding hornblende anri 
extendft thence with but little interruption for about seven miles and 
half up 31uchalat arm. At a SpnaU l>tix»kp about eight mdes east of Camp 
cove^ where ctystalline limestone occurs, cut and br^>ken> in niany 
places, by both granite and greenstone dykes, the strike of the lime' 
stone is H. 70" E; dip hjoutherly at an angle of 45^. From this 
exposure of limestone to the oannory at tlws ^treaim and beaeb $outh of 
a amall iaiund in mid-ciiauneL, granite and granitoid rook holding 
fragments of the Vancouver series were observed. From this point, gray 
granite and dark homblendic rock alternate round the point of, and for 
half a mile into the southerly extension of the arm where a band of cirya- 
tallinc limestone about yawls in extent occurs. Tliis band is not bo 
highly crystalline as is usual w ith thew Hmeatones, but no traces of 
fosifik were discovered. It strikes K. 60* W, and dips south-westward 
at an angle of 30^ Jt ia probably the same band aa that wen two 
rnilotd west of the cannery. The westerly shle of the southerly end of 
this arm consists of gray granite. 

Along the east shore of thb arin^ from the hea^I aa far as the mouth 
of Oidd riverp rocks of the Vancouver series are seen continuously. 

They consist chiefiy of fine-grained, dark greenstonesj bolding very 
small cubes of iron pyrites and a few tsmall, z^cattered g&mcts with 
epidote, Oppusite the point on the west shore of the main artn there 
cxwurs a small exposure of amygdaloid. At the mouth of Gold river i^rAveljujf 
there is a small Indian villago of a few huta. Tiudition says that the 
BpanlartiAt when occupring the fort and trading po^t at Friendly cove wwked 
found gold in this river and worked the gravels. Trap extends from 
the point on the wert side of the river for a quarter of a mile. 
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Graj’ gnmite with ac suiill eipoaure of tmp foniw the 

«hol« north shore of Muchalnt arju to the point turning norfch»»ul 
into TluiAua aniu including Gore island, whicli is all giuy granite. 
TliO granites when in contact with the trap rocks inclosM: and sprround 
fragments of trap so plentifullj' in plocess as to make it difficult to 
define the dhiditig line witliin several hundred feet The fragments of 
trap incLuecd vary- in aiie from a few iuehea to several cubic feet, and 
their edges and angles are but little worn. 

Tlic granitoid rocks continue along the east shore of Tlupnna inlet 
and fowu the southerly part of Separation saddle. At the northerly 
narrows on the west sidetl^ey appear in very ubrupt hlufia, covered by 
tnoss and Iwaring a few scattered firs and spruces. On the north-west 
side very white fine-grained crystalline limestone is out by many in¬ 
trusive dykes of dark trappcan rock. Its strike is S. 20" Ej dip east¬ 
erly at an angle of +0°. These limestonea are seen as far as the stream 
and licach at the hewl of 5orth-oast bay. Following the north -side 
of tlie hay, fine-grained dark hornblcndic reeks are met with fora mile 
from tlte head of the bay to a point opposite a -small i.sland. Bands 
of white crystalline limeshme are seen here, both cm the main shore 
and on tin* island*. .The band upon the main shore is seen for eome 
300 yards. Tlie strike is very uncertain, varying appareutly from 
N. SO" W. to east and west and the dip is northerly at all angles frota 
5 toS0% 

These limesti>ii» are foliowetl for a mile south, on the wg«t shore, 
by fine-grained hombtendie rock. Gray granite is seen on the west 
shore for u little over half a mile anil is succeeded, opposite the south¬ 
west end of SeparatioiiMiddle, by cry-sUlliiielmiostone, cut and broken 
and so thrown about by intrusiorui of greenstunc thot no dip or strike 
can l»e iiidicatetl. These limestones are seen for nearly a mile, or to 
the point turning sonth-weiit along Tlupann arm. From this point 
south-westerly and up Imlf-way to the head of DeJserted creek, gray 
granite and granitoid rocks aret met with. TJiiieaitoiies are seen anmiid 
the head of Deserted creek from tlda point to a place on the aouth-west 
shore, nearly two miles, from its heofl. These limentones are much cut 
by trap dykes; the general strike Ls, however, south 80’ west. They 
are sueceedwl by a gray gnmite, inclosing fragiuenta of n darker rmk 
(some of which appear to be partially flattened) to within a mile of the 
nortli-east entrance of ToIibIh canal to the north of Canal island. 

Tlie north half of Bligh island and its eastern side, including the 
long peninsula l>etween Ewin creek and the Eueiarto chiumel is com¬ 
posed of the ordinary gray granite. The wnth-westerly half, uicludiitg 
the islands lying between it and Sotitks Uluud, are of green horublendic 
twk# of the Vancouver series, much cut by granitic dykes. 
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Prom Frieiwlly cove (Yuqiiot village), for two wiles mtlb, dark I wm* 
bU'odic roeks oecar, which way be highly altered wsdiwents, but havj 
ing a betklins verj- obscure that it cannot be distinguished with 
certainty. To the northward irf these follow, on the weat shore, gray 
granite and granitoid recks, which include Narrow island at the mouth 
of T«h»is canal a* far as two miles south of TfthaU narrti ws, whici' lead 
westerly to Hecate channel and Enperama inlet. 

On the eastern aide of Tahsia canal as far as the north end of 
Narrow island, the meosui-cs are concealed, but they are probably »ries. 
tile Vailcous'er series. Krem this ioeaUty northward for llirec 
miles, granite and granitoid rocks are seen. Thence to the heatl of 
the canal, a distance of about ten miles, rock of the Vanconver scries 
is exposed, constating chiefly of dark traps, A small exposure of 
timestone occurs half a mile Ijcvond the stt-ond narrows on the enat 
tih(yn*. 

Tills Uiiicfttoni? b succeeded to tlie northward by nn exjwsuru of 
agglo^le^aU^ dark m ttilour and consisting of rounded masses of from 
onu to six inehofl in disineter. Thlfi is followed by cn^stalline lime- 
stonct which seen along the shore for two miles, striking S- SO" E. 
to a BO' E. and rising in 200 feet high at 300 feet fn>m the 

shore. Thi£Be luneslonea are very much cut up arid tlirowm about by the 
lij^ual mtruflivc homblendic njck, which Ls seen in several places com¬ 
pletely Burrounding fregmentis of limt^stoue several feet in length. Xo 
foHsUs rewarded a diligent aearcli^ Tlie lim^tones am followed by 
traps for half a mile, Tlie lattCT nre succeeded to the north ward by 
trystalline limestone, aa far us the beaelh a mile from the head of the 
canftL Dnrk green homblendie rock is seen on tlie oast shore near 
the head of the bay. 

On the west shore for a mile mid a lialf, crytstallkie limestone again Tnlwt 
cjccure, striking 8. 60* 8. or E., mag , and is probably a contlnuatioti of 
the band on the oast nhore- From the limwlonw miutherly to Tahris 
narrowsj oP both rides of the narrows, and for tw'o miles south of them, 
rocks of the Vanconver series are seen, consisting of dark<oloured 
fine'graintsl trail. 

On the north slioro of Hoente ehainid and the eastern shone of Zeb- 
alh>B arm, as far iis the northern end of tho arm, the espiisiires show 
little variety, insisting of a hne-gratned homblendic rock, weathering 
CHJeaaionally to a it^dLsh brown, which may without question be classed m 

os belonging to the Taneouver series. No granite or Uniestone wjlm 
on either shore till reaching the point on the wcift side of the 
entrance, when grey granite appeara, holding at and near its junction 
with the traps, masses and fragments of the latter. 
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Emp^tna. From tlie etitr4ui<^s of Zebflllofj frrm tU« north nhorc of Esperanza 

^Dl^^t^, to nothin half a mile of the point of Eipinoa* anti, h octw- 

pi^l b}' gray gTH^iU^ The eaHt«ra point of E^^pinrj&a arm and the 
oast tjhoi'ev as far as ita northerly head, show nothing but the Van- 
couver serio^ and from the liead southward on the li'est shore to 
lAdthin two fnilea from the entrance, the same roeka are seen r From 
this point to the entrance of the arm tlie rock is gray granite with 
darker nm^jea embeihled in jfc. 

Pgnt ElitA, Haese gray granites intend round the point of Queens eove and 

up both shores of Port Ehzii to within a mile of its heiuh TJience 

to the head, dark green, almost black, homblendic rocks^ holding 
much epJdotO) are tioen on both sidoii. Qii the west sldo^ three miles 
* from the entrance of Port EliKa^ a small earposure of hornlilendic n>ck 
separates the granites. 

The shores from Lending hill tm the went shore of the inouth of 
Port EILzBt to Point Tatcha on the open coast, six miles to the west¬ 
ward, are formed of the bomblendie rocks of the V'anconver series. 
These rocks Include CataK inland and all the sniall klunds and reefs 
seen in the north channel and lloLling rCiads, together wuth Harbour 
i^^land nt the cutranoe of Fort- Eliza. On the extremity of Tatchu 
point, soft bedded nanilstonetj oocnrp rieficmbling iho»e soeti at Point 
St. J nan, except that no fossil remains were found in them. An as¬ 
cending section Ijaaed on the Vanconver Beries is as follows — 

Ft. IlL 


Fine eonglomenite with scoaU bcaoh pebbles. +. w . 0 10 
Fine-grained gray and reddish samlstone......... 3 6 


Coarse coaglomorato of beach pebbles, 5" x 4'' the 
Inrgesi^ some pebbles but Uttlo worn; a few 
beds of fine-grained sandstone ies* than 4 Inche^P 

thick,, +, + p. ^..^. 10 G 

Fine-graineti yellowish-gray sandstone in beds of 

from ‘2 feet to 6 inches... ^ . +.. . ... 46 0 

69 10 

NoatkinoumJ On the way back to Viett^rifli^ a trip was taken by the steamer 

to C^t^f from ^ootka sound to Cape Scott, but unfortunately the 

weather both ju^hig and returning was so wet and foggy that little 
^ was learneci of the whore*; but much was ascertained $3 to the best 

meanw of carrying on farther e3tplorat|ons+ Vktona -was reached on 
October 2* 

Glacial stride are isceii in all the arms running inland and generally 
along the ooaat from Victoria to Point Tatchu. While the dinectioTi 
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wiw in all farther eKaininntlinn inland towaitlss tlie molin'^ 

tnin tfoigea, fnjm the heaikof the arms and fiordB, would be necessary 
to detemune the thiekneBs and extent of the ice cap or caps which no 
doubt covenKl the greater portion of Vancouver islands The prejient 
infonnatioD gainetl Unaist I think, to show that north of Port St. 
Juan, all the arms extendhig inland from the held separate 
glaciero, as in all cases the course of the atriK is with tho general 
trend of Uie ana in which they were obser\"e<h 


In the Albcrni canah the evidence b tliat an extensive glacier t;iAciid evt- 
reacheil for a long distance inhmd and had its diseliatge through the 
canal into Barclay sound ; while the ke from the north of Kennetly 
Jake found its way to sea-level acroas the lowlands between it and 
Wreck hay. Observations through the towarfls the mountains 

would make it apiiear that the glacial roundings and markings reach 
an altitude of at least S^OOO feet Tlio absence of tormcaa b probably 
owing Eo the steep and rock 3 " character of the shores* Perched 
boulders were luswhore observed. 


The mines on the west coast of Vancouver bland seem at present 
to be i^iufrcring from a general depression. The copper mine st Yuka 
in Quat^ino souikI ia, T believe» the only one shipping ore in any 
quantity, w'hile there are sevenJ properties that might be made pro¬ 
ductive- 


Tl^ere are several iron clflimaj in which capital would be> I thinks and 
well invested. The copper Oreo, oliietly chalcopyrite, appear to lie 
mainly in pockets and are diUicult to follow' and tmc& Nowliere on 
the coast liave I yet aeon a true vein carrying ora of permanent value, 
but it is a country w^ll worthy of being thoixaughl^" prospected. 

Very little land on the side of the island is available for agri¬ 
cultural settlements. Betw'cen Victoria and ^kioke^ there are numerous 
farinSf but the land is usually 'very light and gravellyp requiring mucJi 
manure to produce a crop of grain; but the cUmate seems to favour 
the growth of roots and gm^es. Around the town of Alberni 
there ia a stretch of good fanning Jami under settlemeut. Very gcKKl 
land is reported near Cape Scott, where there is a considerable settle¬ 
ment of Danea 

The timber seen In the area covered by this report doea dot appear Timbea'. 
to lje of much value from n luEubenuan’s point of view. On the 
exposed part of the coast and along the rockj' shores of the arms and 
bays^ owing probably to the lack of sot} and to the strong sea winds^ 

W'Kicht eopocLolly in winter, drive in from the wejrtward and south- 
wardj the timber ia more or aenibby and of short g^min. One or 
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two exceptiuDs were observed^ at the of the St. Juan 

and Gordon rivera and ftt the head of tho Albemi canal, A very few 
Bcatteretl and stunted DongljiA Srs are seen on the coast iteelfp btil 
iionio of fair size wen? observed at the mouths of strwwws falling into 
the different nnm, and such trees are repi>rted to be plentiful in the 
interior. Spruce and hemlock^ with some cedars and balsams on tho 
flaUt f^^^m the chief growth of the forest^ while sallal bushcH and alders 
form the chief undergrowtlk 

GEOLCX3Y OF THE WlilST COAST OF YANCOLIVER ISLAND. 

Prof^99or Erne^ Haycock. 

GENRHAL OUTLI?fE OF SEASON'S WORK. 

On May SL I left Ottawa with iiistnictions fn.uii Dr+Bcll to join 
Mr. Arthur Webster^ at VLctonA, B,C„ atid to'engage with him in the 
studv of the geology of the west coast of Vancouver island. Ircaehed 
Victoria on June T, and Mr. Wel>ftt-eir came over from Vancouver on 
the iSth, TJio intervening time v.m [iccopiiiNl m gathering informa¬ 
tion from mining menp prcispectorsp and othei^ in reg«krd to the r^on 
to be examined; In collecting from the government otlico^^ and iu 
studying all the niapn and literature available relating to surveys on 
the u'est coastt msd in exEimining the cn'stallino rocks and the super- 
ficUl deposit'? of the south and cast bonlerH of the Victorian peninsula 
from E.’ajuimalt to Telegraph cove- 

On June 21* our left Victoria with sniping outht* and after 
about three weeku &|H:'nt in the Metehoaln and Sm?ke dlstriuU* retumed 
to Yictoria on July H, 

Fairly g<Hid roads intersect theso districts, and outcrop of erj-^Rtab 
coivriii;^ oi line rocks are abundant- Away from, the highway^Sj particularly near 
vfffctftticu. oiuntrj- is cxceedLingly difficult to traverse. The surface 

ii rough and broken, and the minor ine<|ualities are L-oneealed beneath 
a dense coating of vegetation wherever the emall^t accumulation of 
Boll makes rcKiting possible- 

I>eo|i and almost iiiipa>wable gullies and abrupt faces of solid rock 
confront the explorer at ahmst even turn. Huge standing trees and 
fallen trunks^ v'hidi often -sem'e os iiatuiid bridges over the ravines, 
form with their interlacing bniucbes additional obstacles, and with a 
dense undergrowth fre^jviently higher than the line of vision, goologi- 
cal investigation lieoomes wholly secondary to the prohlem of piogrea- 
sidh. 
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Ou the c«.t, the diffiedtie. nre B«.r^Iv formd^ 

able Vertical blu&, iiiternected by deep iJuUiea, fart the watei-s of the 
atniit* alePB amch oi the coaet, end stretcher of level shore 
tU the pedestrian mity occupy houi^ in Mlvaueing an ms.BUilicunt 

The experU^uees of the feu- day. spent in attempts to do gwlo- 
tfk^l u-ork from the ktid led to the conviction that esaiinimtum fW>u 
the water by Wt or canoe wa. the only method by which satisfactory 
projirtss codd be made. The I ndiatm too were fonnd to be uitrtlmble, 
inrtBW to keeping appointments, if their imm^iato necessities 
chanced to have been relieved by the capture ot a salmon between the 
times of aineemeiit and fulfilment. Moreover, as they were reported 
to be mostly absent from their dlUges farther up the coast, and 
engaged either in the Behring Beu sealing or the h raMr Kiver ^Imon 
fishing, it was deemed adri^ible to leave Victoria with an outht that 
would allow of regular prosecution of work independent of native 
aK^istanefib 

In pursuance of this plan, on returning to Victoria, a 
sealing Wt was purdiased and provisions for f™u tuo to three 
months were added to tJm previous outfit. The wisdom of tins plan 
was abundantly demonstrated during the remainder of the and, 

with slight ox'ceptioik the v-trticular work in hand the outfit 

ever? puipose. I^^seripiicin oi 

The Pacific coast of Vancouver island, called loadly the 
Coast forms a bread and regular curve, «nvex towards the ov^jan 
Ita length frem Race Island lighthouse, at tho southern extremity, to 
Chrt BcotU ita north-weatern, is 250 milca A atraight line joining 
th^ extremities lies in a direction 52* west of north, and along its 
central portion is about 20 miles from the outer coflst line. This outer 
const line is broken bv the entrenert of live deep sounds, all more or 
laas choked with islands, and with finger-like extensions rmiiating 
among the adjacent bilk Regarding Port Bun Juan as another of 
the major inlets, tlm coast from ll«e< bland to Cape Scott k broken at 
regular intervals of about 35 miles by deep indentations which ftom 
Boulh to north are as follows ; Port Ban Jmvu, Barclay, Clayoquot, 

Nootka, Kvmquot and Quatsino tounds. Tlie intervening strips of 
coast, beyond San Juan at the entreace of the streit of Juan de Fuca, 
are exiajJied to the full foree of the ground SweU frem 10,000 milrt ot 
open ocean, and a heav^ surf pouuds ceaselessly upon tlw rocks. 

tilnce it wEia cbflficult and even daiigereus to muke landings for 
f^lcgicai examinations upon these exposetl stretohes of the coast, and 
also impossible to cover the whole territory' during the season, it was 
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Work da(EL& 

decided to (kppDi-tion ttie time uinoiig the principal sfiuinb and malcci 
yse of the coast steamer in crwising the oApoacd portmiis. In pursu¬ 
ance of tMa plan one week wan ^pent at Port 8an J ujiu^ twelve days 
on Eai'clay ^'sund^ ninot-een clays on Clayoquot and one month on 
Nootkn Sound. Excepting the tiorth ^litle of Baixlay stoundj the entire 
shores of the above nasned sounds and their eAfeensiolis were Htudic^di 
and^ ineiuiJizig the portions examined at Victoria itnd S^xike^ n total 
coast line of 637 miles was gone over during the summer A large 
collection of illustrative nmterial wi^ traMio^ hieliiLiing pmcticftlly every 
variety of rock met with, and specimens from every important flection of 
the coast. These will famish iiiatcria! for chemical and microscopical 
research, w'hich should aid in the elucidation of sonie uf the pioblems 
of the field relations of the metamorphic and intrusive series, and the 
origin of the inetEdUferous depof^ita. Kyuquot and Quatsino sounda 
were not studk^, hut the latU^r waw examined by T>r. Dawson in 1 
and his description is found in the annual repjrt of the Cb'ological 
Survey for 1886, page 81 B. 


At the close of the Hcaaont the coast steamer was taken on her 
nsonthly trip norths a ml a |jfi*sjilng gliinptHC wai 4 »bUlnKl of the 
remainder of the coast as far iis Cape Scott. In returning, our party 
reacherl Victoria on September 30. 

RuKfed 

mrfckw. 

Ph^Aic<il Ffiiiiires n/ ftnd Rdmhn to 

That part of Vancouver Island over which geological inv^tlgatlon 
waj^ pnjsecuted during the reason of 1902 consist of tlso ioath-eostem 
tw'o-thircU of the strip of Wesft t'ooat eountry', bounded by the Pacific 
ocean on tJio oouth-wrat and a straight Une on the north-east joining 
Race island and Cape Scott. Its length is miles and avcmgo 

breadth about 12 miles. Its superficial area is approxiiuately 3,000 
square mil^iir and that of the portion studied about 2^000. 

The surface is extremely rugged and broken. Lofty pinnscled f)eak^ 
and roundetl hilK deep ravinea and sharp valleys occupy ahuc^t the 
entire area. Yet, junt oa the coast line when viewed in a broad ivay 
forms an unusually smooth and Hymmetrical enrve^ go the elevation of 
its surface forms a curve even mere coimpicuously sj-mmetrical than 
that of the coast line. Pnom Race Island light to Barclay sound 
the IdlLs gradually increase in elevation From a few' hundred to about 
3,000 ft4 north-west of Barclay sound the elevation increases^ reach¬ 
ing ita raaximum in the snowy ranges of mounlains belli ud Clayo- 
quofc and Kootks sounds. Thence north-westerly, the become 

lespt lofty, seldom imching 3,060 ft, beyond Kjuquot except tti the 
Cape Cook peidnsula, and gradually becoming Im elevated towards 
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Cape Scottj whci'c the nurface becomes ralHsg (wnd hilhv and ill general 
resemblen that of the south-esstern extremltv of the inkad. 

Another leadisig feature of the We^it eowt » the presence of the 
large sounds and their extensions previously mentioned m-h Mcurring 
it almost e<iLal intervaLs from the entrance of the strait of Juan do 
Fuca noTth-westiiardly to Cape Ikott The wider rentml portion of 
the strip of country nliove outlined is iiitricetalT cat up by those amis 
of the sea, which are without exceptioii deep and perfectly nsvigable 
for the largest feind of vessels. Excepting AJbemi canal and extension 
from Barclay sound and Quatsino sound, which lie alniast wholly to 
the north of the iniaginary boundary line almve Indicated, all id these 
waterways are practically toiilined to tlio strip nf coast country under 
conBideration. 

The existence of these sheltered Inland waters was uf the greatest Inijwr tj^ 
Importance to the work of the season. Their shores between tide* ® 
form practicalh’ uninterrupted exposures of the country rock, and 
landing is almost always easy and safe. The whniralty charts are so 
Accurate tliat almost any point can be located with Mufficient doson&s 
for geological purpose*, and by them the stranger can iia^ignte with 
coDfidence, 

AwftV from the imoiKluito shore lilacs the oWt^clea to getilogical 
investigation were of the same character as those met with in the 
Sooko district hut on a larger scale, t^tanding and fallen timber, 
dense undcigrowtli, steep alopcB, ravines and boulder huth fortn the 
aorninl surface of the country. Where large streams enter the sen, as 
at the heads of all the larger extensions of the sounds, considerable 
deltas or detrital fans of level ground are built out, and these snmll 
areas are the only exceptions, away from the outer coast bne, to the rule 
of a precipitous snd rocky character for the surface. 

From Baralay "““'‘'I coast, a narrow 

and interrupt^ coastal plain Ijonlore the sea. It rarely or never 
exceeds two or three miles in width and Dccaaionally appears to eiUt 
only in a fringe of low scattered islands hr rocky wave-washed ledges, 
or is wholly worn away bj- the vigorous marine enmion. 

The presence of thisJeHS elevated ixirder along much of the exposed Meitnidspf 
ocean frent, the conwciuent absence of lofty and inaccessible cliffs 
facing the ocean, and the exbitenca of extensive saiuiy or gravelly 
beaches, greatly diminish the dilhcultiea usually mot with in laud 
travel iu this region, and examination of t|ie«e yet unoxploped portions i» 
regardeii as most feasible by foot travel alutig the coast, landing 
places where the fonns of the projecting points or mith'ing ledges break 


W A 


iiEOLoGICAt 6USVEV DEPAKTIIeST 


the forte i>f tbo ocean rolkrs, are kxiuwn to the Indiires ninl ui 
ordiiiarv isuDinier wi!fflther the Wt aiid outfit coxikl bo scot ahead to 
such poLDts while the gwlogial maklug the lieat of hin way to the 
same points on foot Such a methocl would obviate the neceaflitv of 
retnrniniij over ground already examineth a matter of much conisequeoce 
in a country so difficul t to traverse. The same plan of pr<jgression is 
wholly out of the ijueBtion wi sixm as the open coast is left, from the 
abruptness with wliioh the land and water meet, ljufc here the absence 
i.if the heavy ground swell pertnita of the nioro easy and rapid inethoil 
of exatiiination from a lx>&t, 

OMwt South-eaat of Cap Beale the L-oast ia of a smuewhat diOerieiit 

fliaracter. The cciaatal bench is higlmr, and the aea is faL'od by Ihie^i 
of trap and sa 4 idstonc cUfik Sand and gravel beaches are rare, and 
between Cap Beale and Catiuanah pint the sea appears to break 
directly agidnBt the cliffe for much of the distance. Between 
Ckrmanah pint and Port San Juan a yhelf of wave-washed sandstonep 
passable under ordinary wnditions of tide and weather, lies at the 
base of tlie coast cl iJIFk- From S^ati Juan to liace blandt ciyistalUiie 
rock "s face the soa abruptlVt and ttavol along the Hhore is impracticable 
for other than tihort distaneoa. As a rule^ diminution of the ocean 
Kwell m the strait in entered^ lessons the Hutf siO that land ing is pi^^ible 
iM this section at alniOMt any pint in favourable weather* 
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Between Kynqnot and CJuatJ^too sounds, the character of tlie coast 
wa& not clearly determinable from the steamer in passing, except along 
the outer shore of the Cap Cook painsulm With this exception the 
r*i>nerel apparance of the country war rant* the expectation of no 
unUHUid difficulty in it* examination. The apiiearanre of the coast 
ttbout Chp Cook was, however, repllant. Tidal current^ and prhap 
tlio nature of the bottom, greatly increaije the ordinary ocean sw ell, 
w hich pure its volnines furiously upn the rocks and letlg^ in wreaths 
of spray and vapur. The coastal bench seemed v^xy narrow' or 
wholly "aUcnl, and the retreating sid*»a of the pninsula were rugged, 
lofty and forbidding^ 

With the possible oxceptiuria above notal, examinatiosi of the whole 
West coast appears practicable by the metbxia outlinerl with a mitu- 
inura amount of difficulty and danger. With such a hnW means of 
trsm^prtfttion as un opn l»at, with this one indlsposable adjunct so 
fre(|uently in Ltmtact with the rocks in the nec^^tasarily Innumerable 
landings, w-ith the occaaional nece?isity of landing an more or less surf, 
with contents subject to injury or complete loss through accidental 
wettingi it wdll be eaaily seen that with eveiy possible preparation of 
proviHiotut and outfit against accident, with exprienced assistance, and 
with the befit of judginenb accident* arc oontinnally possible; and in 
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a spjLfsely Lnhftbited couatTy where, <Juring the aimimw season, a boat 
or ciinCi^ or an inhabited rancherie way not be wet with for days or 
weeba, even a slight physical accident, or an injury to the boat wight 
assume grave importance and i(ni>oril, at the least, the renultB of a 
work. 

On the other hand tJie weatlitr from Jotie until niter the middle of AiuMiti*!*, 
Septcnilier is line and agnscable. High winds are mcceedingly rare, 
and rains infrequent. Good water is abundant and mrtsquitoes and 
rtiea are seklom troublesome. Game is plentiful and, on Hootka 
sound, deer were easily shot from the boat when needed, l^lnion and 
cod wav be taken by trolling, and trout are found in the streams, 
liucks are abundant in the croek-niouthB, and berries are found in 
profusion at every camping plsce. Added to all this is magnificent 
and inspinng scenery, a temperature that does not enervate, an 
exhilarating air, fresh from half s world of open ocean, wiiw of the 
most stupendous esliihitionb of the results of geological forces, and 
ever new and interesting scientific problemH. 


Excepting eitamin^tion by Hr* DawBon of the noithi'!™. pt^rtiDn PruTioiu 
of the coMt fnm Cape Scott to Qaat^ino sound ajid tiie briefer Judies hunted, 
of the seditnerita re(|pirded as poaaibly cwil-bearinj?, vehich form a more 
or Im iotermpted atdp along the north-ejist aide of afcrail of Juan 
do Fntsa, little or no critical atady geems to ha^r* been given to the 
Westcoawt rocks. 

Exclusive of the nnconBolidatcd ^uperRciat depodU of Qaatenmry 
lockft of at least four different pqrioda cwcur. Two of these aeries 
are crYstnlline^ two are congolidateil but otberwiBo aimoat unaiterod 
sedimeDtj?- 


The oldest of these rock aeries ocoupies, almost excluBiveljt the XHiiribancrD. 
whole region over which investigationB were prosecuted dnriog the 
sEABOn of 1902 . The only eiceptiona worthy of mention are the small 
areas of typical intrnaive rocks, and a narrow ooaatal fringe of uoa]- 
tered sediments idong the -entiance to the strait of Juan do Fnca. 

The rocks of this series, wherever examined^ were highly metamor¬ 
phosed. As a rulCr the alteration is a complete recjystaJliMtion of the 
original eoDRlituents. ^:k^histose «trucfcuro is often present and when SchiitiL 
very prominent^ as in the t^n Joan arem appears to be (mnneeted with ^ 

Ik le^ extreme alteration. Its obscurity or absence came to be n^rd- 
ed os dun to more complete fusion and lecrystidlization^ 
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LocAlly the metAmorphie »<srira widely in compiMitiop, be^iture 

and itractiirq. In tJOmposition nocks irAn^ fmni nqinaicAreouwp 

dark coloured, basic reck^ to light eolqured, aliiiost pnre quartz rocks. 
Crv^uJlkni^ 3la.ssivt> crystaLline Umeatones are freqoexitlj mlertttiagled with thesn, 
Unntonre, Occaaionully the Jimestonca show gradatiofis upwards or downwards, 
by meana of paaaage beds bceonaing iiicreasingly argiUaceoua or &ili- 
ceqqs> to the non-oalcareoiia rocks. More often no transition is visiblcj 
the contacts being eharply defined. In the luajority of cases the Bliar|i 
contacts w^ore plainly due to intrusion of an i^eaus rock. In one case 
beyond the possibility of donbt the Umesione was a sedimeiitary 
deposit upon tbe A'eaicular surface of a lava How. 

Tlie mineral constituents are as variable as the average chemical 
eompositioin Almost pare granular quarts; rocks occur, often with 
intiiuatelj dis^mlnated fine grains of pyrites. These range by increas¬ 
ing admixtnros of clay to the t[uart2 and mica schist^ argillitoa and 
slates. Fore calciuin cnrboiuite rock a occur, now almost always com¬ 
pletely cryatalUnc, forming w hite marUM* and by the addition of vari- 
ou.^ impurities producing coloured and variegated varieties, dark to 
black limcfitonea, and a wide scries of more or less calcareous rocks. 
Aasociatod with all tliese and belonging to the same series Ls a raui^e 
of more or less feldspatliic and homblondic, well cryatallufied rocks^ 

" gonerally dark in colour and basic in compositioD, but rarely light 

coloured, with free quarU and acid feldapara predominating. In 
addition are fine-giaincd and compact rocks in whit^h the minerab can 
AmyedAliM^fi not be identified in tins band specimens. Thc.se dark coloured basic 
rocks are frequently amygdAloidnk the amygdules usually filled witii 
quartz and epidole, and the latter mineral is a conspiouduH acoompani- 
ment of rookn of this character. 

The texture ranges from a fine grain wltliout disoernible crystal 
faces to weU crystalliaficd maeses showing cleavage faces an inch and 
more in diameter. No glossy rocks w^ere mu, although thb eharacter 
would doubtless be revealed by a microscopic eicamination of ^lo of 
Fkwptruetnrp the less altered volcanic rocks. Flow structure in folsitic rocks was 
■ad bcridme. noticed, particularly about the n^Nrthern oxtenaiona of 

Nootka »(jUDd. Bedcling b not infretiuontly shown, and is the one 
dbtinctive characteristic yoparAting the rocks of this series from the 
intrusives which they often closely resemble. In some portions it 
shows tiie altcmaticms and a.^iiciatlonB of ordinary aqueous s^traUfica- 
tion. In other portions it is the more or less massive and irregular 
^ layering of successive lava fiowa. 

"VVith the poaaibk exception of the Alatos, schists and traps, between 
Port Ban Juan and Sooko baain^ in all the region examined none of 
the bedded portiona waa eufi&dently unbroken and eontinuous to jua- 
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tifV an attempt at meaHuremecit, or acarcely an appraximate 
of their thkknesij. Ttio identification of particular horisiona in the 
•aeries iiaa al$o failed for the same reason, and from the obLlteration of 
the original features tltat might have served that porposo- 

From the geographical extent of these rocks, their moderately high 
dips wherever the bedding is ahown, and Uie troughs 3,000 to 4+000 
feet in depth visibly eJEeavated in their aiibetanc«f the conviction atisoa 
that the thickness of the series must be very great 

Tn mapping the distribution of thb series it often l>eoemea a matter ^»air 
ef great difficulty to decide whether the rock in question ahould be 
classed with the metamorphic, or with the intrusive series. Where 
straiiiication ia present, even though it is only the ntassive lioddlng of 
Vdlcank rocks, there is no doubt But when this is wholly wanting, 
the problem becomes a difficult one. The importance of this question, 
and the frequent necessity for passing judgment on critical cases, led 
to a close searcli for critoria apart from F^tTBtifil^^ltioo that would i^va 
when thb cliaraeteristic was wanting. Towards the end s>f the season 
from repeated oh&en'ationn of many typical Dccurrences of both mete- Rvlntiou to 
morpbic and intrusive rocks, certain enteria were obtained that arc 
believed to furnish teats by which these *eHes can ahnost alwaj# be 
separated. The accurate deiineation of their boundaries may be of 
consideiable economic imporfeaucep as the metamorphic rocks fre¬ 
quently contain ore bodies which by some are regarded ms origbial 
nemstituente of the sodimentaiy or voloanic rockis and not to be looked 
for in the intrusive iteries. 

Although fossils were carefully searched for wherever the condition pqMik. 
of the rocks warranted the alightest expectation of titeir occurrence, 
nothing of any palKoutological value was obtained frt>m this series. 

The limeatcnos of Barclay sound near the entrance of AJbemi caiiah 
furnished KOiae poorly preserved organic reniams, but no other locaUty 
yielded even obscure fossila FossLlifcrou$ limestone was imported to 
occur near Sechart in this vicinity^ but the locality was not visited. 

Dr. Dawaon'a descriptions of tile metamorphic rocks of the northern I>r^ DawKua'i 
and eastern portions of the island apply with audi exactness to Uiia 
eeri^ of the West coast, that there can be no riM^oiiable doulit of the 
latter being a continuation of the former* They may thus be con¬ 
sidered m belonging to his Tan-Hjuver iseries and mainly of Triasssic 
but possibly, in their lower portions^ of Carboniferous age. 

The folding and mctamorphiam of such a vaafc sorieg of depoaite v^fwocruv 
variable in composition^ Im given rise to rocks that present the wries. 
widest divergence In point of reoistence to denuding agondea. The 
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result itt n deeply inti^ed surface of bewUdoriB^ irregularity. Up to 
levelft of about 3^000 feet this irregularity has had Its diaq^oesa 
sTDOCithe<i but Ita hollows dt>epeuod aud oceeutuated br glacial agencies. 
Above that level the peaks are pinnacled and jagged. 

JfUrimtv Scrit«. 


nhd 

BMettr 


A{2i(ii intni- 


Kock massesr intrusive in characterp are widely and abuBclaiitly 
diatributed tbiroughcut the territoiy previously described, ^fany of 
these are dyhaa and wjiich fortu In different locaJittea relatively 

va.Tying but usually small proportions of the whole Tn com¬ 

position they vary from dark-coloured basic rocks to light-coloured 
acid varieties. The basic dykca are moat numerous and are believed 
to be Gonnecte*! with the volcanic masses that form so large a portion 
of the Vancouver seriesp and do not call for separate cLassiheation in 
a broad and general outline of tlic geology. Tlie acid intruwves of this 
type are in -■some cases v-isibly connoetetl with tiie second group of 
rockSf to be described. In many other cases they are ao near such 
nmssCK that their origin is not nQueh less certain. For these reasons 
they iiiay be treated w-itb the intrusive ^erie^ to which they are so 
closely related# 


AreuaE tniru- iExceptmg these Occurrences, the areas of unmixed intrusive rocks 
rivfl YvekH. ^Tjthin the region under dLscussion are neither large nor numerous. 

They form both Bhofm of Albenii canal for abcml aiK milia nortiiw'ard 
from the mouth of Nabmint river. A band of varying width is 
crossed by both of the northward extensiooB of Kennedy l»ke-p by 
Tohno inlet and Fortune channe], and occurs in & few hmail islands 
near the shore at the northern entrance to I^eep pass. From tlie 
trend of thisi bandit maybe expected to form the north side of Meares 
and possibly of Vargas inlandja, but their shores were not examined. 
The granite area of Albettii tanal lies in the line and may be a con¬ 
tinuation of the Clayoquot Sound band. If so^ it should be crossed 
by Anderson lake and Effingham inlet, neither of which virited. 
Other small arena of Eimilar rocks occur on Shelter arm and Sydney 
Inlett on MuchalJitp Tlupnnaatid Port Elimarms^ and Espcraiiza inlet, 
in the Noolka S^nd district* 


f^FDOmi of 
f'OjdaD atld 
nwtucior^ 
phiBta. 


I)r^ Dawson's description of the rOblAct of these rocks with the 
Vancouver ^rica on the eastern side of the island agrees perfectly with 
the eontacta frequently observed upon the West eomst ITie prooeaa 
intemiptCil by aolidiJication has licen one of fusion and incNjrporation 
of the metamorphlc mcks into tlie acid niagfnm The series in w^hlch 
tbl* process was operative b of variable thickness, and Frequently 
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Allows all it4 The AnguUr fmgiuenta^ iti pa-^Lng out or dowii- 

w&rda into the Atld mcka, becoine more scparatedT their angul¬ 
arity, und often paas into irrc^ulnr iheets, pnHliicing & achiatcrae Utninn- 
tion of the blending masses Considerable area^ of these inLifid rrjcka 
of tte contact scone arc often loet Tirith apart from any visible inaeses 
of the intiniaive series^ acid point to the c^istenee of underlying miv^eA 
of the acid rock, which denudation has not yet revealed. 

The typical IntruAivo nn^ ato made up of light to dark gray rocka, 
coarsely ciyHtalline in texture even at their contacts. Tlae ^«^iitiul 
tnincjrals of granitCp esccepting mu^ovito, make up the portion 

of tJie constituents, but tlieir relative proportions are variable. Horn' 
blende b* almost invariably present, and usually in great abundance. 
The rocka of lUia series are ma-Hsive, and much less broken and shat¬ 
tered than the metamorphic rocks. ^Schistose structure is often trace- 
ablop occasionally produciug rocks tliat may be tertnod gnaUs. 

The origin of the rock metier of the intrusive senes i?* ahnost a'hollj 
probienxaticaL The sbwnue of the older rucks upon which the Vau- 
couver Bcric^i began to Ijfi deposited necessitates the conclusion that 
this substance ia, at leawt> incorponited in the underlying and now in¬ 
trusive masses. 

Small areas of granite locks npproathing in composition tlis typii;al 
intrusive scries above described, occur near Victorui and in the fkwke 
district. At East Sooke the copper area appear to be associated with 
them. ’When the*ie areas were first studied^ the tixkn were all regarded 
as ma^^ive igneous^ when they wore completely and coarsely erystiilline^ 
and achistOHO structure ubteni. As a wider knowledge wag 
obtained of tlie field characteristtea and relation^ of both series of 
Crystalline Tc>ckjSt more and more of the majwivo rt^ks were regarded as 
altered scdimentaiy and valcanic magges. Near the end of the j^ajsoup 
by tho use of the criteim previously alluded to, rocks which in the 
hand s|ieeiineii or In field masses Hhowod no trace of stratification or of 
BchiBtositjp but presented the usual ehftracterUtics of plutonie igneouH 
rocki;. were unhesitatingly classed with thy metamorphic series The 
obitervatiuiL'^ of the season thus pniducod n complete cfiatbge of DpinloD 
in rfigard to a large portion of the crystalline rocks of the isUnd. 
Because of these considerations, and the incoiapluto study of the areas 
above mentioned, the data obtained are inRuiicieiit to Tvirrunt a deci¬ 
sion on their geological position. 




Tho older series of unaltered seriiments occur along tjunt^ino sound tTnolterad 
and are touched by the head waters of AJberni eanuL They w'ery not 
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CAft»fia«^'CL 9 identified eisewhen^ ^thin the diRtHct exaiDiitPd^ The formed iireai^ 
hRve been de^ribed by Df. D&wboh and the latter bj Mr* Eiehardson. 
Plant incnuuDH were fcmnd in cGlfliClfetiniiAtT niafises of the dfifk br^wn 
iuid black shales at Kew Albemij but no effort waa made to tmce the 
cont^DDatioD of the^ rockn. 


Ttriiary Scries. 


5 l, The newer gerieo of conft&lidatod but otherwise unaUcrod sedunent^i 

have Ultie in their geneTRl appearance to distinguiah them from the 
older CnetsiM'flS HedimentSj and in coniie<jiieiite have been frequently 
prospected for the bituminous coal beds that cliaracteriRe that iSeries. 
These ti>ckn form a narrow and interrupted nmrglnnl hand along the 
atmit of Juan de Fuc* and a few ii^Sated coastal areafi farther to the 
north-weBft. 


GoiwlvnitmCV 
DVptlAiU hy 


Trwfrn'pJinti 
Ukd ■hcUli. 


The basal beds ate generally of conglomerate, largely derived from 
the reeks of tbe Vanc^mver series, upon which they rest without dis¬ 
turbance, These eoarse Imsal beds are of variable thicknese^ ranging 
ordinarily Vjt*twoen 50 and 100 feet The upper pordoos are inter- 
i^perseii with beds of «a.ndstonet wbich at length wholly replace the 
conglomerate and adri 50 or IDO feet to the total obsen able thickne^es^ 
The most continuous ai-ea of these roctei extending north- westerly Ironi 
Port San Juan to and beyond Carmanah point waa not exaniinedt 
except near the former locality, and tlie aggregate thickness may bo 
(Treater in this area. At Coal creek, in the Sooke district, richly fossili- 
feroua layeia occur in the upper aandatones. Plant remains frequently 
accompany the Khellsp a^iid the whole series consists of beach and shal¬ 
low water deposits. 


In the Coal creek area, and at ^ooke^ the consoUdatefl and sometimes 
concretionary sandstonea and eonglometauca are overlaid by uncotuioU- 
dated sanfh and gravels, and by boulder-clay, The^ later deposits 
rest unconfomiably upon the smootlicd surface of the sandstone. Just 
Trti*. creeks trap rocks come through the basal congiotuemtes^ 

and the upper surface^i of trap boulders of this eotiglomerate^ still in 
place in the tough matriXt are striated in a direction parallel w'itli the 
GlatinJ nnm. striae ou, the exposed surface the trap beds. The glaeiatiom of 
the surface of the trep rock does not pas« under the conglotiiet^le, hut 
{lisappears at the line of contact, and the underlying surface there 
shows the characteristic featuria of marine erosion. From the$e ob- 
aervations we cun conclude that this series of beds had been deposited, 
and the portima now visible had rt^cbed an advanced stage of conso^ 
Udstlou before the end of the glacial periods The indications are also 
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that the ice of that period a promiceDt factor ic the deoudation 
that ha* removed frem the border* of the atrait all but a few amidl 
area* in the re^ttant angle* of the «a*t line. Tlie* obeervatwo* in 
the field are. therefore, in general acwnl with the conduaioaa reached 
‘ by Mr- Merriam on pnlrtontological evidenre-* 

Depontt, 

Throughout the region covered V the reuaon * exploratioDB. nnoon- 
wlidatftl euperficial deporita of glaciul or re«nt ago are exceptional 
oDCurrence*. Almout cveiywhere the underlying crystalline rocka are 
bare, or bat thinlv covered by a coating that can acarrely 
HoU vet offers a fot«thold for a luxuriant growth of vegetation. W,thm 
the entrance to the «treit of Juan de Fuca, considemble thicknea^ 
of boulder clay, and ai*ociHled*aada and graveh., appear overlying the 
Tertiarv depreita of Coal creek and West Sooko These lie in wme- 
what sheltered positions out of the direct line of glacial movement. 

Geneially in this vicinitv as weU as further to the northwest, the 
sarface i# swept clean of depwits, while the contours show heavy gla. 
elation Tl>e materials necessarily removed from tho laud surface hy 
Ihia process are not now visible, but the charts give some evklenoe of 
their occurrence below sea-lovel. 

Glacial action appears to have been an uuusuaUy large factor in the uiKialMtu»>. 
devolopiiient id the topogrephic features of the region. Tlio remark¬ 
able systems of csnals and inlets owiiating from the large sounds are 
old glilcier lad*, and tledr great depths arc almost certainly due to ice 
eresion In oontreat with their occurrence and general direction at 
right angle* to the coast north of the entmnee to the strait » 
the remarkably smooth and almoat unbroken coast lino along the straib 
which, like the canaU farther nortli, was a glacial channel but of far 
greater magnitude. Some evidence from the glaciation of reck surfaces 
wa-s obtainwl that point* to (wo perioils of glaciation. Traces of the 
airlier and more extensive ice sheet remain only in the rounded con- » ‘™' 

Wmrs beyond the outer limits of the freshly striated surfaces left by 
the later tme, Sfimilnr eddence ought to be found on the elevations, 
which are rouudwl and Bmuotlicd up to and above 3,000 feet, but were 
not critically examined. 

additional <iaia derived from a study of the eharts, when combined t^gnaluatoiM. 
with the seoKQn’sobBervotions, appear to warrant the following conclu¬ 
sion*. The Bubmnrine coastal shelf has been developed by a process 

* TtfrtTE Tt^PtMTY Fmidic ftcim iha Roclu Cif the i'tnitbern Cout of Vftn- 

^ Tftmr ItlMad ^ Umf Fixity Califarni^ YoL % Na S, 
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that hji^ been in operatLoci from & ciioe long anterior to the gkciAl 
period. Cape Flattery' probably mnrkii tbe southern limit o£ glacial 
ii^tloii npoD the Pacific coast line of North Atnerioai- The enrliar and 
greater ioe sheet crossed the present co&st line of Vancouver bland^ 
and reached out yeveml miles upon the coastal ihelf. The limit of the 
later ico sheet within the coast line south of Clayot|UOt sound* but 
reached that line on Nootha sound. The ice erot^icn that so conspi- 
cnously scoured and furrowed tlio present land surface operated very 
lightly on the coastal shelf. It is believed that the fseriod of cictfeme 
glaciation wa« not one of much, if any^ elevation above the present 
levei, since thoise glaciers that did reach out upon, or (as in the case of 
the great strait glacier) did possibly emaa, the sroa^tal shelft would 
have ejtaivatijd deeper furrows in its surface. 

Recent marine deposits osaupie ii«>fue Importance la the imaie*liate 
vicinity of Victofta^ where they occur about 30 or 40 feet above high 

liDH, Friendly oovo+ on Xootka island, the Indian ’iiila^c Lk built 

on recent beach-deposita of ab«mt tho ftuin^^ elevation^ and sea-worn 
now choked with shmlKi^ occur above the level of the highest 
tides n few milcfl farther west. Boringi of moUnskawere traced up to 
about the same leveh becoming more weathered and objure toward-^ 
their upper limit. Similar boHngu wore ako noricod in the sandstone 
at Tatchu point, and indicate a modiitate elevation in compaTatively 
modern timea. Above this old shore line^ with the exception of tlio 
Tertiary shelf previously mentioned, no benches were traceable on the 
slopes of the hilU. Small deltas, partly overdowod by the liighe^t 
tides, occupy the heads of all the deep inlets, and fans of coarse 
detritus front the entmncK! of all t-onsiderablv along their 

sides. They are the most recent of the deposits and their construction 
it still in progresaij. 

Ecoitomic 

Tiiulaif The natiinil rd^mrees of the %Veat coaat of Vancouver islaud are 

alnuxit wholly undeveloped. Tlie timber visible from the coa-ft is 
acarrely Hufficient to w-aTiatit any expectation of Ita ever fonning the 
bcufts of a large industry. Small areas of good timber usually occur on 
the deltas at the stream mouths* and in oouie ca4es appear to eontmue 
for some distance up the valley bottoms. The area tliat secmei^j to ofler 
tbe best outlook was tiiat uf the San Juan valley, which k two Or tbiw 
miles in width and runs bock several milea^ A lumber camp was en- 
tabliohed in this vicinity late in tbv suunner, and operations were re¬ 
ported to have begun upon a ct^nsudernljjy larger scale tlian heretofore^ 
About Barclay^ Clajoquot, and Nootka sounds the surface of the 
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cooniry is so broken, and tiie atf»m vslkp w narrow that l^ge and 
ftccesaiblo timl^r areas are not to be wpected. South ot Kenney 
lake a considerable area of more level land inay prove one exception 

bo the gimeml rule. 

The fishiog industry of the West coast gives fiir grater promise 3 ^, 
than the lumbering. Only one salmon cannery, at the entrance to fi-h. . 
Kennetlv lake, is at present in operation on this whole coast. A 
aecood 'wea in operation for a time on Muchalat arm but was 
abandoned because of lack of fish. Under the pre«nt laws relating 
to methods of tiahing, this branch of the industry gives little prospect 
of development. Salmon occur, however, in all the coast waters in 
considerable abundance, and the great numbers that annimUy i^rt 
to the Fra.ser and other adjacent mainland streams are believed W 
come up the strait of Juaii de Fuca along the Vancouver Island coast. 
Consequently the recent prop«al to permit the use of set traj^ ra u^cf »t 
addition to the present drift net methods for their Capture, resulted in 
a wild rush to secure locations and every favourable and aceeraible 
stretch of shore between San Juan aod Race Uland wos stoked for 
this purpose at the earliest lawful date. The future prosfNecto for this 
i.ioth,xl of fishing in all the large inlets farther north « regarded as 
very promising, s^hotild trap fishing become lawful on the Canadian, 
as it already is on tho United State* side of the boundary line, salmon 
canning on’the Wcat coast may Irecome a large and profitable industry. 


Very little attention is ot present given to the deep sea Bshenc* of 
British Columbia With the tncreose of population in the central 
and wistem portions of the continent, and development of transporta¬ 
tion facilities, the tlcmsiwl for this cheap and wholesome food product 
must become large, and bring about tho estoblisliioent of fishing viJ. 
Uges in the iiumOfous good harbours of the cooat. 


An V iniiueJiAte eiirly tidvjmee m wealth mwI Indnsitij on th© West 
coiiat is depemlent on ite nimcml iWJUincoH, Although the i-^uutry ii 
HtLU hir^\y uue3cpU>f«i, whAt in kno^a of the rocks and their warn- 
elated ores gives rbe to a fim belief in their great vabio and 

i^pect to their Enineral contenb^ the west ooo^ 
rocks rsiav be i^onsidenifd in three group—the orptaUine roeka, tl>e con- 
eoUriated sediments, and the sui^erftciaL depoaits. 


Ab hfl 4 been previonaly fltatod, tho ciystalUne oeoupj nearly , ^ 

the whole of tlie land surface of the West coast country. The great 
tbickaeHA of tliese rockj?^ their diversity of composition and origin, the 
extrarae geological forces to which they iMrVe been anbjeeted, their 


90 A 


QEOLOf^lCAL HlTHViei'' DEPARTS!RNT 


broken *vnd faulted condUion, and the extent to which they have been 
cut b? intruBjTe dykeSi, sheets and plutonic are all features ro- 

garrled aa favottrable for tbe occurrence in them of valuable and exten¬ 
sive ore deposits. The navigable inLand watete are also highly favour¬ 
able to the cheap tranaportation of both supplies and prodiacta. 

Actual oceurrenees of om in these rocks have already been reported 
from loculi ties too numerous to raention+ and a few of tliese, upon which 
seme work lurt been done or was in prografifi? were visited. Brief 
cxaniinatioDs^ and sorioa of Kpccimens iUuetriitiug the ore, gangUCt and 
a^xduted rocks, were made at East Sooke^ Newton’s camp on the 
Gordon river at San Juan, the Happy John group of claims near the 
entrance of Albemi canol^ and Copper IsLand on Barclay sound- 

Itua uilI The usual aulphides of iron and of copper and iron* in a homblendo 

^pper or«, gangue, occur at the Blue Bind claim at Enat Soofce, the whole imme¬ 
diately associated with massaive ci^etaUine rocks, occaeiDiially of very 
coarse texture. Three or four miles farther south near the outer shore 
of the East Sooke jieiunsuU, deposits of magnetite occucj with varying 
amounts of the above named snlphideM^ associated with what were 
regarded as the metamorphic rocks. Ilisaeminatcd particles of pyritc 
and chalcopyrite are hero widely distributeii Tliey occur os constl- 
NatiwcopiLirf. tnents of the country roeki as well as in veins and iolnta. Specks of 
native copper wem also occasionally observable on tlie joint surfacca. 

At Newton''s camp on the Gordon rls'er the wcirk was stated to be 
w-holly of the nature of development. Although the ore body was not 
cut by the shaft that was then being put dow^n^ and had reached 
about 300 feet, ma^etite was a common cODStltuenfc of tJio crystalline 
rocks 00 the dump. The surface outerop of the orv body waa not 
seen, Tl^e rocks along the trail and visible at intervals are of the 
metnmorphic scries, and considerable massea of Hmestone occur in the 
vicinity, 

AtbnuL murP. Sevend groups of cLoiins are located on the north side of Albemi 
cnnal near its entrance. Considerable development work was reported 
IX} have been done on. the Monitur and Hayes groups and some ora 
shipped. No work was in progress at the time of our visit and only 
one of the occurrences cf the vicinity was examined. Tlie ore at this 

claim_the Happy John—was a chalcopyrite associated with limestones 

which were cloeely intermixed witli dioritic rocks. On Copper island, 
a few miles to the south-west, the ore ift a magnetite associated with 
dioritic locka. Limestones occur in the vicinity and the ore-hearing 
rocks appear to belong to the metamorphic scries. Other deposits o£ 
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iron m this vwJait? nre reports! fi^m tlie &rita River vaI- 
lej ind from Ijjechwt. 

\ closer and more oontinyed study of these sad otlwr ownrtoncea w 
1 tTvl d«ir«l as. until nwre n«nm« and ™pplete knov,-l^e « 

Sto a.d pwb.l.aiti« of dteo..™ i« rook. 

l„jol, ™tter. ol cl»n«. Copfo Mood i.-.nonl^i 

atle icwalitv for such study of the magnetic iron ores. _ 

the island km an exposure oompletely surro^lmg tbe 

Urije portion of the surface near the deposit is bare of vegetation. 

<^iini!ar rocks and associated ores occur on Claycquot and xXootka 

and other yet unknown occurrences, will prove extensive and valuable. 

The consolidated sediments of the West coast can scat-ly fumish 

a„y contribution to the mineral resource of J 

otherwii*^ with the ftrea of those rocks ^hont ihe head of Albemi 
i If this area should te found to contain workable e^ of 

considerable mttent. the conditions would p;obably be highly favour 
able for the tatabUshment of a great induatry at that j^int. ith 

uuantity immediately upon the water front at the ontranw of tl 
i.nal, iid the canal itself forming an ideal highway for wator trans¬ 
portation. such a diflcoveiy would api^utiy moke up a 
tiou of advantages for the economical production of Should the 

qaalitv and quktitv of the Barclay Sound iron o«s fulfil the sanguine 
expectations of the present owrer*. it does not seem at all nnlikcly 
thlTAlberni mav become tl«. seat of such an industry, as coal occurs Cd.L 
not far distant in the Nanaimo and Como* fields, and the intervemng 
country offers no great engineering difficulties to railroad transporta- 


tiou^ 

Pleistocene and recent depodta are of such lUniied extent upon the 
WMt tomit that they cannot add much to the mineral wealth of the 
country Tlie beach sands of Wreck hay, between Barclay and Cllayt^ 
emot Munds, have yielded bdiac gold, and this is said to have been de¬ 
rived from the superficial deposits immediately to the near of the 
fjeach. With limited exceptions, however, the ice of the glacial period 
swept off beyond the present ahore-line the loose surface materials that 
had been accumulated previously to its advent, and with them a con¬ 
siderable thicknesH ci the rock upon which they reatad, thus eliminating 
almCHt ill pooaibillty of the occurrence of placer Hepoeiu of any extent 
along the coast, 
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The field observations gl the present ^iyuimer have probably brought 
under notice oven" geological formation of any importaDiL'e that occurB 
Oh the cooatf and in part have establio^hed their relations. On the 
other hand^ the exanilnations of the separated areas were not conneotr 
ed^ the dlMcultj in penetrating the country and want of time forbade 
the tracing of outcrops or eoatacta of any formationa away from Uie 
shore, and the rocka being mainly crystalline, closer study by chemical 
and microscopical methods should supplement the field examination. 
Because of these considcmtioris the condusions reached need not be 
regarded ns final, SttUs it is thought be^t to state themi along with 
tlie recorded observations^ a** more or less probable working hypothoaes 
auggesting and atiinulating further investlgattoiLs. 

F&emmixaht REPOirt: osf the Boundary Cheek De^eict, 
BettisE i Columbia. 

Afr. a. If. Bntck. 

On May 29, I left Ottaw'a with iiufttructioiiB to first make a detailed 
sun'ey of the Boundary Creek distdet, and tluru to mako a rocon- 
naimnoe survey o£ the fork of tho Kettle riv^r. I was 

accompanied by Mr. W. H. Boyd, of this who look diarge of 

the to]X)grBphical branch of the work, Greenwoodp oa the central 
town of the diatrict, waj* »elected os headquarters for the season. The 
Asvi &ivrrbi\ embraced in the Boundary Cltsok map-sheet lb that Ijtng north of 
hy amp Ntoet, Inberniitional boundary line and AOuth of Pass and Lost cmekSk 
between the Xorth fork of thn Kettle river, and a line from a little 
west of ilitlway north between Copper and West Copper eampe. 
Within this area lie all the mining uatnpsi of the Bimndoiy Creek 
district at present being worked or opened up. The work ypm done 
insufficient detail to enable an accurate inap^ on a scale of one mile to 
the inch to be constructed. Hie uniform eiov&tion of the mountains, 
the frftijacnt forest growth on their suninjitB. ekind the itTOgularities in 
tlie topography made it n&ceasary to fix a very greiit many transit 
slatioDB. The intricate mixture of many different rocks of differ^t 
agex made the geological work diflicult and alow, so that moro timu 
was consumed in the survey of tlie sheet than had bi'Cii anticipated. 
The season was hot and dry. In the latter part of August the daily 
niDge of tempsrature was very great, extremely hot days succooding 
frosty oightit^ Jm^t before completing the map-sheet, toward the latter 
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rf“. w»t fork rf Ik. K«ll. mer imp<«iM«. I ""“taod i. ».np, 

Lk .focr .k. ».p..«o« of 7t“ t 

fop. 

grApbicai cUta, 

TtiA M^p- 

The lUf^hod employed by Mr. Boyd m the v 

trinLulfttioD bT iiwans of nomeroUii tr^sit stations, wMx «^l 
sketches dmwn'to vertical and horizontal *“1®* 

U iltifnj the railway spir on the midway pmine. ini. 

^rian™ International 

to mineral monamento and to stotions n^ed m the A\^t Kootenay 
sheet east of the North fork of the Kettle river. 

Tl,o triangulation wns supplemented by numerrme ^«d and W 
odometer an^ paced surveys between fixed points, using pns 
compass and aneroid barometer. Siimlar traverses were _ _ ® 
ri,ls» ..d ..Ifoy.- With th. e«.pt.» of 
traverses, all the topographical work was done by Mr- Boyd- He also 
rendered matoriul asaiatunee in the eomplenon of the g^logical work 

after mj illne^ 

.„d ifo s™.nd .h»«:fot. ■« d«fodb.d i« tl« SumiPATf R->P«rt 
the year.* 

PhjfttlQgraphitftl Aufureft 

The area covered by the B^.undary Creek sheet possesses the char¬ 
acters of un older mountain district The mountains liave been worn 
down below the limit of intense Alpine erosion and appear as 
idires or dotne-ehapwi summite of a nearly uniform elevation of a^nt 
5 WO feet The unifonnity in elevation of the mounUms cannot here 
taken as indicating that the country' w ^ dissected peneplaitu 

It is due to the wearing down of Alpine pt«ks by erosion. Above PWi^ 
the tree line when frosty nights succeed hot summer days and tlie iwks 
ire unprotected by soil or vegetation, the erosion is intense and the 
.mountains wear down rapidly. As soon as a ridge or mount^n is 
cut down to the base of this zone of rapid erosion, its degradation 

T^njBury hiiTOrt oI ibe GnA Sunipy fur the yif»r V»1, t“«« 
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becomt^ v^tT much whi.l& th© penkis atill ataading in Ulii XORO 

continiie to be heavily attacked ae that they are in turn cut down to 
the Imae b4^orB the former have retreated m uch below it, Corise€|uently 
about the tree line and for aome dkUDCe below iU the mountains and 
ridgeB may posiSCAs a rather umform elevation, as U the case in tlie 
present inaphslieet* But while the regularity in form or el&vatioo Ib 
mainly due to eroaioo, it is la part ouing to the ftiling up of old irregc- 
britiea in the surface by the Tertiary lavas which once covered the 
eutlrc surface of the alreet and which may still be found capping 
mauv of the ridges or frosten to their llanks. Glacial erosion may 
also have been effective ill reducing inequalities in the surface 
relief. The vulleya form a well marked longitudinal and trsnaverse 
system. Tlie ^orth fork of the K^ettle ri^-er and Boundary creek are 
loi^dtudinal valleys. The tranaverso valleys are off-sete from these- 
The valley of the main Kettle river which merely touches the S. W. 
and S. E. coniers of the sheotf forms in this pirt of itis course art iio- 
jortant except ion H running uclOAA the geneml trend of the mounlain 
mngea and primary vnlleya. 

Tlie west anu of Kootenay lake iumI the river from It to the Coluru'^ 
ilia in the West Kooteimy uiap-slicet furnish nn illustration of a similar 
irregularity. Wliile In general the structure, form and elevation of 
the uiDuntains are regular; m detail they are more or leea complex and 
irregular- Owing to differeuecs m the resistance of different rocka to 
the agents of erosion^ the ridges are often notched or risa into oleva- 
tionSt breaking the regularity of the dietrlbution of suruiiiiUi. There 
bav40 been important changes in the drainage^ brought about by one 
stream eroding backward and capturing waters of another, and in 
other w'ays. Probably the chief factors In theae changets liavo been 
the Cordilleran glacier which sooured this country and local rem¬ 
nants of though it is often diflicult to say just what has resulted 
from onUnary river erosion^ what from glacial erosion and what 
from differential uplifts. The most obvious effects of glacial eroaioii 
liave been th^ straightening of vallisys, with a tendency to produce 
longitudinal valleys (thcAc have the general course of the glacier), the 
alteration of the V-ahaped volley to the wide U-shaped valley, and the 
truncation of the ends of ridges between adjaitung tronsvenie volleys. 
Tlio glacier abo deepened the main volleyg. The deepening of these 
main valleys, coupled wltli tlie truncation of the ends of spurs -‘^epara- 
ting lateral valleys has produced piauy hanging valleys. That is the 
beds of many of tlie tmnsvenie valleye are high above the floor of the 
trunk valleys, »o that the streams occupying them debouch in water¬ 
falls or have been forced to cut canyons down to the level fA the trunk 
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XW BttVt tritourfe nf til. North fo.t of the Krtll. trtiio 
th. wait oliooit oil O“opr hi'*? '■*««?• 

Hi, bottom ot Boomlmy Crtolt imlLj « ooo.iJ.»hlr 
tb. mob. Krttlo rt«, « tb. rt~V i. .btt."* o «*«)•“ 
roouth. Bounaarj' Falb b at the head of this canyon. 

Tl,ocharacterofthe«^ valleys a hile not ao marked ^ ^ 

vallevn Of Went Kootenay, ia atiU distinctly hord like, and this ch 

to bo attributed to glaciation. In the c^ of rn^y of the 
Tr^k, a nar^ic canvon like trough has b«n cut m the w'd^ncd -h 
ITb^ttom since th; ice vacated it- Brown creek, in *h^ valley 
a'-rent deal of gWial luaterial baa been deposited, has ent iW tioog , 
tirdeeAtF-^ ‘he rock bottom, but along the north .Je of 

tW vBbllej. 

The Cfoeke occvipj-log hanging valleys have generally faoilt up allu viai 
fans ivhe« they diaeharge into the deeper alleys. A g«sJ osample ol 

Inch a cone of dejection Lsseen in Eholt Cr«k valley where the ton^nt 

Zt Wg lake Ltors. As examples of dian^ in the S 

t^e comb® ed efforts of ice 

Korth fork of the Kettle may be meationed. Tlie >orth fork, t 
in ptbglacial times, flowed west of Observation hill, as pom^ out in 
th^Ximmarv Report for 1900. A small lake occupy a portion of its 
old channel ^nd Z depi^ion of its bed on the Grand Prair.e flat w®t 
of tl.e town Of Columbia can be diatmctly traced. At present it flow. 

««t of Observation hill Tlic glacier probably cut down the n«k of 

rock ioiniiig Observation hill to the mono to. ns to the east 

cient degree to permit river erosion to do tlic rest Long lake for 
merlv dischargedinto Pas.-, creek. A Boddle-«hap«l r.dge probably 
divided Pm» Crock waters from the Eholt -lope This the cut 

down to a wide, almost level col. A deposit of gmvcl pro^b^’ mor- 
ainic on the Pass Creek slope caused I>Jng l^e to form At fl«t it 
discharged down Pass creek, but a small tributary of Eholt creek by 
hoadwald ctoaion tapped it and reduced its level sUghtly so tliat now 
it forms a part of the dminageeystem of Eholt creek- The lake « dcc^l 
near Ito Pass creek end (a little over 64 feet), is separated from Pass 
oreek bv the gravel deposit which « about twenty feet higher than 
the lake level and sloped towards Pass creek. Maoshes occur 
on it which stiff drain into Pas- creek. Numerous ejtomples might be 
cited of dminage alteratimi hut these will be discuaeed in tije gencml 

report. 

The gradient of the main valleys is low, except whore they empty 
a more deeply trenched valley. The transverse valleys are 
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ununlly at ihe h^ad^ of low ^^mdieDt ftlonj; the middJo iwch^ 

and very steep again as they near the trank valley. 

Other evidences of gbciation besides the form of the valleys are to 
be yeen everywhere, Emitic boulders ate perched on the ddes and 
euminita of the mountaina. Qften^ for emoiple^ f^ranite boulder!^ 
of great dimensions an? bo be found lying on volcanic rocks. In 
many eases the ice has carried them across wide and deep valleys. 
Some rnu^t Imve been transported a great distanee but the majority 
eon be traced to thvir origin^ not inanj milos from their present 
position. They have aa ft rule tmvelled a little east of soath. 
PoHshing and soaring by the glacier are bo be seen m many placcft^ 
!M>metiiDes even on the on? bodies^ Tlie diroctton of the ice move¬ 
ment aa ahowD by the station on polinhed sorfaces ol the roeki*^ 
is inrtuenced by the local topography, the ice having a tendency to 
move in the direction of the principal valleys. On the summit# of 
ridges and mountains^ it shows greater independence. It varies from 
£>. 15*^ W, to S, 41* R An avemge of a great number of resdinga 
gives S. R as thegenenil direcdon of flowage, (These readings are 
astronomic^the magnetic variation is 24 EL) The ice ^hcet which 
covered this partof the ctmntry was no doubt part of the CordiHeran 
glacier which was shown by Dr, DavrMn to have travelled in a dh^- 
tion ol Sv in the Kamloops districti* and which hm be«a prov-ed 

to base had a similar course over the Kootenay distrlctt 

Boulder clay was not obsen^cd in the Boundary Creek district 
hut reaort^l glacial material is w idespread. It is £re<juently found 
AA terraces of grftvelj saiid» silt and beds of clay t$klrting the hiD 
ftidai along the raftin vaU-eya, In favourable location^ the terraces 
may ext<?nd to a height of at Icfusl. 2,000 feet above the valley#. 
Good examples of these terraces may be seen on Boundary crodl? and 
the Kettle valloya. 

On the hill west of Boundary creek near its mou^it terracf# 
extend almost to the summit of the hiB j at least fourteen ace pkinly 
visible. 

IMft and wash cover a large part of the district^ the rocks to a 
large extent prc»truding as knees and eibowe. 

The terraco tlat* on Boundary and the Kettle valleys aJlfbrd^gofjd 
ranch Iwdi^, though Irrigation' is sometimes rLeccfioaty^ For this 
purpose *ic numeioutt streams are valuable. Tlie open hiil^deS;^ 
which are not iii&e^]ueiitf aflbrd good gracing ranges. 
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Tlie DOTthern Blopea of th^ mauDlusB and the mrrow TaUep^ 
are gecerally well wooded, except where they have sufiTcreil from 
forest firw. Southern dopes are often open and giuasy* 

Eastern An<i western slopes may be forested* park-like or open. 
The niain Kettle %^alley ia for the most part open prairie. The south- 
west oonier of the district is more open tlian the remalnderr The 
northern part* where the mountains are rising to wore rugged peaks, 
IS for the most part tree-covered. 

The tendency is for narrower valleys, or summits to be wooded and 
the hill sides to be open* owing to the greater ptcdpitiition on tJie 
i^umwits, and the irrigation by streams in the valleya. 

Timber for mining is usually to be had in the vicinity of the 
mines. - Larcht hemlock, fir* spruce and pine are the most abundant 
treed. The open hill^i<le4 support a luauriant growth of bunch grass. 
Near Midway the climate is somow'bat drier and sage brush, prickly 
pear^ and sand roses make their appearance. The vegetation as a 
whole b similar to that of West Kootenay outlined in the Summary 
Report for 1900. 

FUNDAMENTAL GEOlOCsV. 


While* for a mountainouis district^ travelling is easy* prtwpeeting 
and geological work are made difficult by the extreme variety and com¬ 
plex ity of the rock fomuitious and the widespr^d covering of wash. 
Sedimentary, pyroclastic, igneons, both plutonic and Volconie, and wet- 
amorphic rocks all occurp of from pos.'iibly prc-Pal(e<H?oic to Middle 
Tertiary age. 

The geological forruationa met in tho district^ and their approxU 
mute or felati>'c: ages in descending order* are an follow's: 


Quartemary 

Turtiaiy* 

JuraaGic ? 
Post- 

Palueoioic ? 


nLACIAL ANO UECENT l>EFOSItr». 

Tolcanic flow^a* andesitee, basaltd* (tc. 

Inject ions of intTuaivH sheeta, dyke* and plutonic 
masaes. Ore depodta* vok-auio Howa. 

Tiiffe, ash beds* voltsinio conglomerate^ sandstone 
and shalea with a little Ugnite. 

Oranodiorite. 

SerpentinCr 
Green porphyrite. 

Green |»rpiryrite. 

Volcanic conglomemtea, tuffeip ash be^ls with arenoce- 
pplieoToic f oufl limestone. 

Serpentine, 

Limestones, arglUites* quart cite, 

Crynjifllline schists 1 Gneutaea and schists. 
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Except the Tertiary tu&t saadstoue.^ aad width yield a. ^ewr 

obscure tioae of ttse rocka are f«)e9iliferoufii bo that the geo]^JgiE»l 

agea oa here |^ven are subject to revision. They have beea detcrtniacd 
by atratigraphieal relatloaahipa and the atrikiag reacniblance^ of the 
litlioiogiuil units to tinnae foumi La the KoctsltLiid and KaiuloDpa 
diatricta, where their geological honzona have been iixed by piiSieoilto- 
logical evidence. 

Tiie oldeat cocka of the district are the orrBtalliiie schists and 
Iftie cr?ita1- the scdinieintar}' n.>eks. In the tmith-east coniert a Hmited amount 
yii«Hhbl«. of crystalline inica and hurabtende schists with iuterbeddcd crystal¬ 
line liineBtonea are exposed- Tliese rocks have a strong lithological 
r^mbUnce to the Archieaji rocks of the Sihu^wai^ serie!^^^ ami are the 
oldest rocks found in the area covered by the present map-sheet^ Iwit they 
may poaaibly be more highly metamorphosed argillite^ and limestones 
such BA arc foiand eleewhcire in this district- 

LLDu-^idUFAj^dl The liincstcmesp argillites and quartritCp cut by s^erpentint^Sj. fonn a 
«*eries which closely re^mble the Cache Creek series (Carhomferous) of 
the Kamloops district. They occur in anea'i of greaier or lesa extent 
in almost all parts ol the district. They are always more or leoi meta¬ 
morphosed; tlie Limestone is generally w'hite and cryMtallinCp althi»ligh 
occoaionally a core of black or drab limcst^me is in Ije seen ; the 
argilHt^ are or w^ere fiomewljat carbonaceiniK hut are frequently altered. 
A hornblende ur mica schist found in the Ixjng Lake region sfcms to be 
an altera tiou form. Fm^uently l>oth the limestone and argil tltes are 
altered by ailicificatlon which, vrhen complete, pnxlucea a quaKKitc-hke 
rock. In the argillites^ quartz fllmi* and huntla nne often found 
parallel to the fuliatiam Someap^iareJitly true quartzites occur^ Tlie 
rewks also show the eflTects of mechanical deformation. Use E^l‘^esto^e 
is in pliiccs brecciated. Tlicse sedimentary roqks are among the oldest 
in the district- They are cut and greatly iEstnrW by the kter 
intrusiinia of eruptive rocks m tliat little can now’ be determined 
regaiding tliieir thickness and origiDaE stratigraphical lelationships. 
They seldoui form large continuous bands but getiemlly appear as 
islands of greater or less extent in the in trus^iv crocks. They probiibly 
form partfl a once extermive i^ries ol sediments which covered 
southern British Columbiar 

The serpentine ocouts as bauds and mosses cutting these HeH iEiientar}' 
rocks. The intrusive nature of the serpentine A shown in the w av in 
which it cuts across the bedding of the older rucks end In the contact 
inetamoq>hi3m it produced. In plac^ tmees of the slructure of the 
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original eruptive rock c*n be nmuJe out in the eerpeiitiiie. In Cuatral 
camp tlie aerpentifle ia occasionally somewhat fibroma, approaching 
asbeatoft, ^'ear the Kooaioos SIeCairan Creek divide it >ieemB to 
pmss into a soapstone or talc. Often it k altered to ft ru-sty aggregate 
of dolomite {ami perbapis other carboimtea) and white quarts veina. 11 
is doubtful if aU the serpentine iu the district is of one age. Boulders 
of serpentine are found iu the green volwniic couglomerates w hich 
vould indicate that some of it was older than these pjioclastic rocta 
On the other Ijand, some of it seems to be intrusive in the green 
porphyrite which is of a little later age than these volcftnic c^n- 
gloTue rates. The serpentines are found in Smith's, elliugton and 
Summit camps and the eountry to the south. Tliey are particularly 
hbundaiit in Attwood »ud Centml camps. 

The older pyroclastic rocks and porjsbyrites are w idespread ; in fact 
they arc the commonest rocks in the district- 

Thk series of rocks conBoits of green tuHs and volcanic conglomerates Po^jrrita^ 
and breccias, fine ash and mud heda, flows of gieen porphyrite, and pro- 
bably some interhedded UmeiftorLea and argHlitea. Tlie tuffs, con-at** 
glonierates and brecciaa consist of a mixture of pebbles and bouldcMi 
of jfflrphyrite material with a great many fragments (probably a large 
proportion) of the rocks through w'hich the volcanira burst. Pebbles 
and boalders of bmestone, argillites, jasper and cbert are common. 

Those of serpentine and old granite and old conglomerates are much 
rarer. In form, the pebbles and boulders are rounded, aubungulsr, 
anf'ular and of irregular and fantastic outline. Sometimes they are 
(wraewliftt sorted but often they are tumultuously arranged (agglomer- 
atie). Bods of mud, ash and tuff alternate rapidly with coarse 
voleaaic conglomerates and agglomerates, Sometimes the niatri x seems 
to be formoil of porphyrite injected between tlie boulders. Limestone, 
now crystal line, seems eceasioiially to ha^o been iiiterbaaded with 
them. It IB of ten arenaceous, bands containing rounded sand grainii 
and pebbles alternating with pure limestone. The sand and pebbles are 
well sorted and these arenROeous hands are sliarpSy defined from the 
pure limestone, Tlio matrix of these bands is white erystalline 
limestone- Argillites are also interbanded to abmited extent, although 
it ia not always possible to distingukh the volcanic mud.s from such 
sedimentary' oiaterial. 

The porphyrite seems to be a little later than most of the pyro* 
cWtie rock-s although some of it may be interhanded. Owing to the 
Riteration in these recks through mountain building prctcsses and 
contact metamoi'phiwni, it is not possible to separate the porphyrites 
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frciin the pyroclftfitic iwks^ on the map. The porphyrite k n^siuAlly too 
highly flltenecl to make out its original chnract^rj but it seenia to have 
l»en an augite-porphyrite aiiniliir to that of the K<fOtenay ilis^ 
triet- Tri places it h aggloiueratie. 

nxile# The great changes prodoeed by mounEain building ph-ict^ses and 
tr*w ^ ^ later igneoua intrusiana, make it cbMcult or impossible to discover the 
history of tliese rocks. The first part of this period of volcanism 
sceine<l to have lieen one of heavy escplo^lons with peritvln of st^iiinen- 
tatfon^ and to have been followed by a pericKl of more quiet lava Sows- 
The amount of material extruded muKt have been very great. ' 

A %'ery striking feature in these rocks is the a^ny in which Islands 
or irregular masses of the older sodiinentary rocks appear in them, 
fn part, thcAO aro included fragmeuts^ in part they may represent in¬ 
folded inavofH in tmncate^l HuticlineH^ or iriecjunlities in the Buriaee on 
which this old volcanic aeries was tlepo^ited. Appresaftl anticlines 
and faults can be seen in them, but the grand feature^ of their atrtictural 
relatiomdiip are lost through the effects of the later igneous intrusions. 
Kunie of the UmeHtone inclusiomi arc to be es [dnined as squeezed intor- 
oalat^ betlsr Under prisssum, the limestone may fiow and from a thin 
bed, fl line of inclusiondike lenses may he formed. Thie series of pyro¬ 
clastic and volcanic rocks seem to have been former I iiu mediately after 
the sedimentary series, and is therefore pn>babiy Palseozoic. Jn the 
Palteoiioic formaticins of the Kamtr>op^ diwtnct^ also, green effusivo 
rocks occur* 

As already remarked «ome <d the serpentine apj>earB to be of ktcr 
ago than this series. 

On the west end of Baker mountain and at the head of Fisliennan 
creek a tough green porphyrite occurs which steema to overlie the 
sedimentary rocka and old green s'olcanic and pyroclaMtic It 

looks fresher than the old green porphyrite* and may represent a Ijiter 
eruption. U Is an agglomerate in places. 

aimnodiaHn. At s^arioua points throughout the whole district bosses, irregular 
mas-se«, and dykes of a light grey granitoid rock make their appear¬ 
ance. It is a quftrt^-bearing biotite-Komblsnde rock, in places ap¬ 
parently granitic, in others rather dioritic. It is probable that it 
will prove to be, generally, a granodiorite. It sends out numeroua 
dykes throughout the country, espccUlly lu the aoutherti portion of 
the district These have usually a pi>rphjritic structure with a micro- 
granitic grrmndmasa. Soaie are granite porphyries, hut a great num¬ 
ber are quaftx-^Horitc-poiTphyriteB, as arc also some of the smaller 
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bosftca. Oil McCetmu er«k, north aide, are same basic hornblende 
gabbrct-porphyritic tlykcft which may liehsig to the saose intnisioa- 
Iti pluees these shade off into pure hornblende rocks. 

This gmnodiorite is evidently iiitiusive, cutting all the rocks al^vo 
mentione*!. The tneebimism ol its Intrusion is extremoly interesting, 
for it unquestionably forced its way up through the overlying rocks by 
digesting them and rifling off fragments. Tins is proved by its con¬ 
tacts, both along the sides and roofs of the masses. Th«w are, except 
in tb« case ol the dykes, rarely sliarply defined, but me irregular and 
Suture-like. The intnisive holds incl unions of the surroumling rocks, 
and the surrounding rocks are often filled with granite jiiatcrial. The 
composition of the intrusion seems to be affected by the digested 
material of the n»k into which it has forced itself. It is also shown 
by the way in which the grajiodiorite is exposed in ainall, more or less 
circular but irregularly boumled inasaes^ in different parts of the dis- 
tiict, such as in Wellington camp and on Hardy inonnUin. In many 
cases no definite Iwuiidary can be assigned to the granitic mass. From 
the way in which the rock makes its ap|)earance tti all parts of the 
district* it is evident that the whole of it, at no great depth, is 
underkin by this rook. This rock lias some strong resemblance to 
the iTcl-son ^nite of the Kootenay district, both in compwition and 
in its relationship to the surrounding rtjcks. The Nelson granite, 
which has Ijeen carefully studied, i* a sort of granite representative of 
the Monxonite group of rocks, intermediate between the alkali and 
the lime-soda series of rocks, and about on the l»upidaiy -ine !;etween 
granite and diorite. Its composilioii is an follows :— 


SiO. TiO^ 0 57 AljO, 13-34 FejOj 163 

FeO' 183 CaO 3-43 MgO Ml Na^O 4-86 
K,0 4’58 HiOO‘29 P,0» 0<iS.—Total99-93%. 

— bff Dr. F, iJiffricA, Utidelborg' 


The Boundary Creek rock will proljably lie found on analysis to contain 
a greater percentage of alkaline earths, hut this may be due to the 
material it has actiuired from the reeks into which it has been intruded, 
and mac repis*ant only a local peculiarity. As the Nelson granite 
occurs to the north and east of this district and prolMibly also to the west, 
the Boundary creek rock iti all probability belongs to the same great 
inti-usion. If so, its age will 1» aliout Jurassic. This agrees with ite 
stratigraphicol position in tliis districL 

The remaining rocks ol the district are of Tertiary age, with the TvetisiT 
possible <* 3 cception of a few dykes whose age is uncertain. Tliese rocks, 
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which occur in great abuDrlaiice in the diatrict^ aw for the moat part 
«t igneous origin. Tliey prove that this part of the country, as well 
as other portions of southern British Columbia, where theT also occur, 
^■aa the scene of tremendous volcanic activity during Tertiary times, 
comparable in magiutude with that of Idaho, Washington, Oregon, 
etc, 

Tive oldest Tertiary rooh is a coarse conglomerate which occura on 
Baker and Thimble mcuatains. It is a coarse conglDcaemte containing 
boulders of all the older rocks of the district witli soma of volcanic 
origin. It resembles the basal conglomerate underlying the volcanic 
rocks of the West Kootenay district* snd may perhaps correspond to 
the Cold water group of Oligocene ago of the Kamloops district. It is 
probably of fresh water origin, end may represent sn old rivor bed. 
Overlying this conglomerate, but in many piacea resting diroetly on 
the older mcks, is a white gritty tuff, consisting largely of fragments 
of (|UuitE and feldspar, witli a iittlo calcareous and ash matrix. Tl»is 
rock is locally known as ‘sandstone,' and ako as ‘porphyry.* It is 
much more widespread than the ooiiglomerate. In Copper camp near 
Ingram creek, some sandstones and shales occur holding fossil plants 
altered » lignite. In Copjier camp these are scattered through the 
rock, but on Ingram mountain a bed several feet thick of lignite occupa 
Here some sheets of lava are interbeddetl with tlie sandstone, but gen¬ 
erally the lavas are younger and overlie the pyroclastic or sedimentary 
rocks, where these occur, or rest directly as a capping on the pre- 
Tertiary rocks of the diatricn 

The volcanic flows are present in great thickness. In compodtion 
they vary from a dark heavy olirine-bearing basalt to light coloured 
andesites, dacites, trachytes and possibly rhyolites. 

The earlier eruptions were evidently from local vents and explosive 
in their nnture, ns shown by the beds of tuffs aod their irregular dis¬ 
tribution, and the occurrence of volcanic plugs at Plicsnix, near Sum¬ 
mit City and on Thimble mountain. These are, however, not the 
earliest vente as they pierce the gray tuffs and the lower volcanic 

The laier ■k’^oicmuc from Lheir wide <U:^tribiition andab^nce 
tuJlK, have probably come from ftH^iure eruptions. 

The basic ]fiVAA Art often amygdaloidal or sconaceoii!i. The vtnMeB 
are frequently ftll^J with chert, agate or aeoliteis, 

Hrport for TOi, 74, 
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The basalts are wmniunlj coated with a green niftterial w-hich prospec¬ 
tors l^ave mistaken for copper earbonnte. It appears to be largely 
i:oniposwl of manganese^ eoppei- being entirely absent. 

These volcanic rocks are siinllar to those described in the West 
Kootenay district* and in the Kamloops district, t Dr. Dawson snb- 
divided the Kamloops voleanics into a lower and npper groups both of 
Miocene age. This subdivision can not be made in the Boimdary Creek 
district, nor was it feasible in, the Shuswap district 

Tliese rocks, w'hich once formetl a continuoua copping over the cafipiiw dis 
whole of the district, except perhaps the highest peaks, have been 
dissected by the streams and now occur for the most part as isolatecl 
outliers on the tops and sides of ridgea This is their rawle of occur¬ 
rence at the northei 0 and eastern parts of the sheet. They form an 
almost continuous capping among the ran^ west of Bomsdary creek 
to the International boundary line, though cut through by Wallace 
creek, partly cut away by Copper creek, and in some places by the 
Kettle riven 

Some of the little remnants of theae volcanic rock* are too small to 
map. 

Their occurtences in Copper Creek valley, in Jolly Jack creek valley 
and Kettle river valley, far below etpoaurea of older rocks, show 
that these were Valleys in early Tertiary times. 

The attitude of these rocks, however, prove that moimtaiii-bnilding ^lovement* 
foivea were at work after thdr estrusion. In places the tilting of the 
be<l# might be explained by deposition or solidification on an inclined 
surface, in others as near as Eholt on the Columbia and Western 
railway, w'here they form a syncline trougli, it might be explained by 
the iutnision of the alkali-syenite rocks described below. But on 
Cupper creek where the voleanics and uniierlying sandstones are tilted 
sixty degrees or more to the east, neither of these explanations wUl 
apply. So that it is certain tlmt considerable movement of the 
earth’s crust occurred here in Middle Miocene times, if not later. The 
ore-bodies, which as will be nhown later, we« formed about the same 
time, would bo subjected to the sanie movements. 

Besides the volcanic plugs, such a's those at Phctnbt ( which cut the 
tuffs and lower volcanic sheete, and whose material is identical with 
that of some of the basic flows) bwises^ dykes, intrusive sheets and 
possibly surface dows of alkali-syenite material occur, whidi are newer 
than at least the lower members of the Tertiary volcanm group. 


^ScTunuiy TWO. tjtnftuat Report, tJ. Ct, 1^94. Fort B. 
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AUcAli ’IMi.ere dct^mng in n bosa or large dyke tbe rock is mediuoL to 

c**™* gralnedp pink to gmyisK conaistiDg IfiTgely of feldspar of 
ponahytii>, what glossy hobit^ sotiie biotite and a little dlopido a^cl horoblendet 
with accessory apatite, magDetite and titanite, A little nephaline 
and sodalite also oceun In it, Tl;e feldspars are naioroporthite and 
* albite, with perhaps aoorth«)clase. They are aometunes idieinorpliie 
witli a tendency to arrange tliemselvea in parallel alignment or radially 
orounijj a bisitDate. The biaUlcates fonn btit a sniall percentage of the 
rockj and of these, biotite is the most iniporlant. The hornblende is a 
bluish green variety wdth high extinction and s^Mig dispeision. In 
the pow'dered rock a blue mineral with the characters of riebeckite was 
detected, so that this hornblende is prc^bnbly an accessory inineniL 

This rock Li an alkali syenite^ probably of the Ptiiaskite type. In 
the smaller dykes it Ikas the structure of a porphyry mnd is therefore 
in such an alkali syenite porphyry. The groondinas^ k often 

ver}' hnely granular and the phenr»cr\ists are rosette-like aggregates of 
feldsi^ir crystals with an occasional one of biotite. 

There are also dark laiuprophytic dykes and light b<wtO!iite-like 
dykefi wdiich are probably eonncetcd with this rock^ 

of This alkali syenite or pukskite is the same rock as the Rossland 
pulAiiktt*, syenite that is widespread over the w'c?iteni part of the West Kootenay 

dLstrict.^ An analysis of the latter gave the following results;— 

Si O 5 62 

TiOj 0 54 
Al*Og 17*23 
Fe'Oj 1-51 
FeO 2 02 
Mn O Trace 
MgO I 30 
CaO 1&9 
K 4 O 6 U 
Ntt.o 5^eo 
FjO, o n 
H_Odijwt'30 
C Oa Trace 
Cl Trace 
S Oj Trace 

99 65—fry Dr. K //ewfWfr<^r^, J 
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This ttUfth-aiH agrees closely ^th 
pulaskitc*^. 


those of prtJ^-iou^ly de.wribed 


The .dkali syenite anO dyke^ are ii*rticukrly tiumert«w m AMuU 

the noithern Ulf of the R.iindnry Creek district. Kurth of 
is n 1ai'«e arc* of it. They ate nev-er than and intruaive mto nil the 
rocks of the district witli the pissible eseceptioti of tiielateat colcanics. 

The most comnion mode of occurrence in the map-sheet w as porphy^ 
dekea or intrusive sheets, but some Imrizontd sheets esiswed on the 
surface niav have l«cn surface flows, and some of the lav^ 
have about the fsanie coiiipoaition. From their relationship to the 
vok^nic rocks, it is probable that the latter are alkaline m wmToaitmn 
and tliat the alkali eyenitee plug the vents througJi which the later 
flop's ret^chod the ?>arface. 

Besides tlie rocks above described some dark basic dykes occur 
which seem to be connected with the volcanica. 


The distribution of the various rocks v,-iU be fthov.Ti on the map and 
n^\ nflt \ie described here- 


The coimnonest strike for the sedimentary rocks as well as for the 
various dykes is about N. and S., but .oany exceptions occur, as is 
nutun&l in hlu eruptive area. 


The Orb 

The Ort bodies may Ik dirided into three groups- (1) Tlie large 
low grade copper-bearing depwi^. (2) Oxydized copper veins, (S) 
Gold-tKaring and Bilver-beatiog veins- 

Lfno Gi-ade Co}tj?tir-b«aritty Dipotit^i, 

According to the form of the deposit this group might be sub¬ 
divided into— 

(n). Huge Iwdica, of as yet unknown fonn, and dimensuins, as the Lawg„^o 
Mother Lode, KnobhiU-ltv/nsides. In the Mother Lode the one, as ™ 
tested, outcrops for 2,000 feet The average 'nidth U about 140 feet, 

(though the walls are not natuml but rather commercial J and the ore is 
continuous to the bottom workings, at pi-esent WH> feet below the high¬ 
est point of the vein. The Knobhill-Tronsidea lend, extends practic- 
ftUy riiToughout the length of both clmms <3,000 feet) and pniUbly 
into the Gray Eagle, Tlie ore has been provefl SOO feet lielow the 
highest point of the vein. The west or foot-wall is. deftnitcly known 
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but the haDging waQ or what tmy crorreNpoDsl to it liass Dot yet been 
reached. One Btope i* 21 ?^ets wide and 100 sets loag (7 feet eentrejs)i 
which will furnish some idea of the siae of the oi?e-body, 

(6)* Boclies of more or less leDtieuJar form^ generally occurriDg id 
groups or ore chutes^ in veindike bodies ws in the Brooklyn (uid 
Stemwinder^ and B.Cp uiineB. 

(c). Smaller vetna. 

According to the chief economic nilneralts in thenii tliese deposits 
may be subdivided into a pyritic typc-j in which pj-rrhotite, chalcopy- 
rite with Bomo pyrite Rte the chief economic mineralB ; an<i u iimgnet- 
itic typo in w^hieh magnetitCj chalcopyrito with some pyrite and 
s-pecular iron are the chief minemk. Excepting that the pTirhotite of 
the one is representetl by magtietite in the other, these two types 
appear to be hlentk^h Btith the magnetite and the pyrrhotite replace 
the EMUBtituentN of the country rock in the Haiiie way; both seem to 
hAve been formedj on the whole, a litUe prior to the oUier vein miner¬ 
als, holding them in little veins or as poiota scatter^l through, yet 
sometimcB Interbonded with them. They are both accompanied hv the 
Eame aecessory and gangne minerals and tlie coimtTy rockii ith<.>W' the 
same alteratlojis in both cases. Karcly flo bfjth the pyrrhotite and 
mAj^etito occur in the same deposit In the Old Ironsides and if other 
Lode, pyrrlKJtite ii^ however, present, and in one or two small veinsi, as on 
the O. P* arid Wolveriiie claims, both are found. Tlie B,C., Maple 
^Vinnipcg, Lake and iMorrison, may be menthnted as representa- 
tive-s of the pyritic typo^ wdiile the Xnobhilhlron.Hides^ Mother Lfwle, 
fiuiiJiet, Brooklyiit S'now^shoej Oro Denorop Eiuina and R. Bell belong 
to the iiiagnctitie type. 

It might be ncmarkcd that this pyritic typ^ has not yet been found 
in such large masses as the othcrp but that the magnetltic tj-pe h com¬ 
mon m all forma. 

Besides the metallic minerals already mentioned, marcaj^ite is occa- 
aionally present ami, rarely, iirsenopyrite,galena^zinc blende and mrjlyb- 
denite, but these are in ail cases subordinate in quantity. Tetraho- 
drite has been found in tha City uf PariKi, and bismuthenite occurs in a 
specimen obtained at the Bluebell, 

The ore, for tho most part* has replaced the country rock (metaso- 
mntic replacement). On the outskirts of an ore body this substitution 
can often l>e in all stages of development, the indi'iidiial comstitu- 
ents of the countiy rock being one by one replac.-e«i The mineralizers 
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must of course Iirto followwl fratWres m the rock, or tlie hue of 
tAct between two rocks when more than one rock » prescuti and th«» 
hftvealso been filled with ore, but the main development of ore ^ 
been in the rock itself, Somelimea a fracture-plane, soiuctimes an iin- 
per>’iouB rock ™ch as a dyke of cliorite-poirhyrite or a ^ 

compact crrstalline limestone will fonii a containing wait w the 
deposit bat very often there is nothing resembling walls, the om. 
being irregular in form and grmlually shading off mto co^try rock. 
Frtni the nature of the bodies, altered country rock w^ll foitn the 
cauKue-stone, In the alteratmn of the rock, garnets, epidote, ain- 
phitole, tremclite, vesuvianibe, may be produc«l and the rock 
Lvin arldition be silkified and calcified. Tl,c calcite oceum well 
crvHtalllMd, in large mwtses, in little seams or disseminated through 
tli; ore and rock. Tt ie seldom found in thc«e parte of a deposit in 
which magnetite is b^iinly concemratcl. Qaart^ ie often abundant, 
occurring in the same way as the calcite. Siilicilic^tmn of the country 
reck to A cliertT or r|uarti-lil£e (jaspertnd) nmsa is a frecfuent, ihmgh 
not invariable ’jAieUfimenoa in the neighbourho^jd of a deposit. Gar¬ 
rets, epjdote and ampldbole are very abundant in and near tlie 
depiisits. They occur both well crystallized and massive, often inter- 
banded with the oiw and forming a large percentage of the material 

Quneflv 


\ 1 ] the minerals Id the deposits appear to liave been formed almost p*r^™ 
contemporaneously. Tliey are often bonded. WImre there « a sli^ght 
difference observable, the uiineiivls like garnet and epidote are often 
formed first and the magnetito or pyrrhotite before the pyrite and 
chalcopyrite, but the periods of formation of the different minerals in 
all caseii overlap. The minerals are not evenly distributed, but while 
sometimes tniaed are often bunchy, ilagm-tite and calcite seem to be 
inversely proportional—where magnetite is plentiful calcitoia sparse, 
and 

The ore may oociu iii any of tho rocks e3tt?ept the TertiarY^ ancl even 
the Tertiary MtUtone or taff, underlying the lavas soudi of Copper 
creek, shows stsine mineralimtioti. The deposits are most niniierQu^ 
are largei5t and most valuable in tlio^ parts of the district most dis¬ 
turbed by Tertiary volcaniaiii, TJmestone Inauch seems f?tvonrable 
for the tieposltioii of orew. lo a few instaiioc^s the ore occurs in the 
limestone itself, but more frequently it is foiiiid in a rock along itfl 
contact] with limestOJia. The old pori>liy rites, or porphyrite-tuffa, 
breccias or conglomerates (which we will refer to, collectively, as 
* greenstone*) are the coimnoneHt rocks in such cases. 
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It h only fair to wtate tl^&t sieveml obeerveR have wtiiiifltired 

thff grePantcHea to be altered iLmesttoae, ami have coDsoqucDtly con- 
cludeii that a cbarauteriatic feature of these deposits in their cicturrencs 
in limestone. EmnioiiH holda tfib view^ although he rtcugnizea the 
pyrocla^^tie nature of the Ironnide-s rock’** Since the racks are usually 
altenetl and the minerals produced are those c^kniitton in inetauiorphoHed 
limestone, it ia natural that without a close study these rocks should!» 
considered altereii limefttouea. That tliey are not altered limestones 
but altered volcanic and pyroclastic rocks ii^ cMtabliished by detailed 
held study and the examinatioii of thin sections, ^loreovert it ia found 
that the liineslono Ijeeoiuea white or crystalline, with some silicatJfei 
developed, but hi not, a^ a rulcp Rubject to the same degree of alteration 
as the g^reenstonesj aiid that thin han(b ami tiny inelusious of it in the 
graouRtones preserve their ideiitityj even wiieri that r(»ck b greatly 
altered- Hence it la usually an eiisy matter to establish the iwundaries 
of a limestone inQ^ and it is found that the limestone masses while 
ven- conspicuous and ^:»nsewhat numerouR are, as a nile^ of verj’ limited 
extent. 

The contact between limestone and the porphyrites or pyroclastic 
racks aeems,asoWn'ed above, to be a favourite location for thedep^ition 
of oies, and in such aiaes the oro scenis to have a distinct preferoiioo 
for iho greenstone. 

Ulc lack of inineralLiation in the limestone may lie due to thi^ fact 
that the limestono ap[iaraiitly often flows and forint coiii|iact leiiticuW 
instead of fracturing under preBsura^ ami thua furnishes no 
cliannelft for the mineralising ?^olutions. if fittuckcd and replaced by 
them it must liave been along the contacts and this must liavo taken 
place comporatively evenly, leavdng a clean’cut uumineralized wall. 

. In the coBe of large ilepjsits along auch a cuntaet, it uiay 1** liidicult to 
]vrovc which rock is replaced. The fact that clean ore lies along 
uiichange«l wbltv limestone, the limestone fomiiiig a well defined walk 
w'hile the ora and gangue niinemls wander i^fT and disapikcar without 
any line of diviHinn in the greenstone, would make it appear that tho 
greenstone wra-s the rock which suffered greatest replacement. But in 
many cascs^ os in the Snowahoe and the B. C.j the original structure 
of the ^jorpby'riies or pjnxljistk rocks can l>e seen in the ora. 
But the Btroligv44t evidence of the selection by the ore of greenstone 
rather than litnestone along a euntact is obtained in amall deposits, 
where the alteratiiip has not obliterated the actual cuntacL In such 

* Gi»tkfM]* of Ore 2tad oditton. AToedcan loAtitnUt &f Mlnlnji EnpiiMJeKS, 

pap‘ Tbll> 
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it « the giWDstone rot the limestone whi^h is iii«t altered 
And replaced, 

^'" ‘t, *ri«'v, tt xr. 

appai less .eadily m the liiuestont= thiir m the other rock,. 

On thfl south side of Piiss creek the solid giantxhorite is alte^ m ^ 
1 s. 1.1 Tlie L'SLtneta cwiiunence to loim m ttie j'raonic 

rock ta. . 7,,;^ „„t,co dcrrlop -'ith cry»t..llogr.phi« 

t, rrilUoX ~-k h«.»P .1.0 cc~™. i. 

That the loateTial for the tormaiion of garnet and epidi^te as 
.1 ...Pti-k.- nn'k k show ft by their occurrence in quart* tiileii nssura 

0 li.pr.P.n. c«.«.t,P...J lie »ko% »' I™ “ 

■uaciruc' W a eonsklemblc extent k felt-Uke aggivgfttc ot Uttk 

poltJiU, ffl-r-. «..uk. .ho -.1 ■““r J' 

•Emmons decided, after a niioPuMopic exwuinaHon, tlmt it is «ite 

uLtone. lt« contact u-ith the white cryntiilline limestone is ^.rly 

Iharp atid distinct, but thi-s k not the ca-^^ in other dilutions. Ore 
f oiJl in the crystalline ILmestouc without the grecu 
but it meat be whnitt^cl that the ore fonnation wa» not al^ftjs later 
theft that of thecontact uuneiul^u That thecontacts between limestone 

7k. .kopid i» rpw«™i.i« »PS i.*v. k«. .1- ip p.« »■»» 

Chemical inllueiicc of the Ume in precipiUiting the mifttral contents of 
t^tkn. butit, was also due to the lack of firm cementing betw^n 
tlio limestone and the contact rock, w^ich left 

elutions uscl as highways and Wes for the.r opemtione. But whi e 
such eontHcta are favourable, minemli*ation is J 

them tn fact in the Urgest deposit yet found in the distnet (Knob 
hill-lrensidf^), with the exception of an iiisignihcant island of 
on the intermediate level, limestone ii conspmuonsly absent, although 
it occurs at nuinenouH uniuinoralized points in the vicinity. 

Ore also occurs in the other Pre-Tcrtiary rocks ; the City of Faria 
mine is in serpentine, the Winnijiee in granorliorite and wi^ntine. 
Unie mosses of low-gmlc sulphides «cur in the granodiorite between 
Brown and Pass creeks. In conformity with the principal structuna 
featuresthe ore deposits oftencst lie about N- and Si. with on easterly dip. 
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these copper depoaits it will \ie seen that they are cliamcterized by iiTc- 
gukr and indednite foriii 2 s and by (he of mch miaeral^i m gar- 

neti^ epidote^ aniphiV>c>leA, etc,, with f^ulphide.^ of iron and copper, oxides 
of Lix>d, w'ith a little inolybdenite, areenopyrite, ete.^ all of wklch minerals 
are priinary in the ore. Ttsese cbarnctei^ are peculiar to deposits 
foniiei I hy the tontaet ai.-t Im* of eru pti rocka. When an eraptive rock, 

a-i a molten forces its way into solid t^ocks, its effect upon them 

may be of two kinds. It m&y cauFse a rearrangement of the materml 
of the conntry rock into charocterifltii? new luiuerals without altering 
the chemie&l nature of feiie rock. Tliis is largely the effect of heat and 
therefore is confined to the actual contact betw^een the mtrush'D and 
the counts nMikj Ijcing most intense at the centaet ojid gta^lualiy 
fading uwaj fri;iiii it. A second effect may be tf> alter the chemical 
nature of the country rock itswir and along the oontaet. Tliis is 
effectefl liymeuiuiijf the vapours and liquids the mo1t«n rock-niagirui 
contains irnd which are given off w'hen the rock aohdifieft dr reachee the 
surface. Tlit?se ^'aj>ours and lii|uida are ntrong minemlizers ; they con¬ 
tain ehemleal reagents deiived from thu molten rock. This kind of 
oontaet action (pncumatolytlc) is not as dependent as the former upon 
the actual ct>ntact of the eruptive for its intensity^ for the gases and 
liquids may wander into the country roek along fractures and li^urei^ 
and do their work there. Consequontlyi white often foemd along the 
actual contaetp the ■ pneumatolyMe contact zone- may bo found as 
Lslands in the neighbouring countr)' rock. It is to this clmtsof deposits 
that the low-grade Boundniy ores belong. 

Somewhat similar dirpositSy though on a much smaller scale, of 
magnetito and chftlcopyrile occur at Cheny Bluff, Knudoops lake, 
near what Dr. Dawson cozisideieil a vohvinio vent. These have no 
doubt been formed by voJeanie afEer-action:!, 

t In the GriJitiauia district^ Xorway^ magnetite and hpeculnr iron, 
together with the sulphides of copper, zinc, lead, ctc.^ occur within tlie 
metamorphosed zone of eru|itiim?s especially of gmuite^ though as Lir as 
2 kilometers from the actual contact. In association with them are 
eonUct niineralK similar to many in the Bouialary district. Thei^e 
deposits ate e.tplainefl by Vogt and others as the result of contact met, 
amorphinm and pneuinatolytie after^ctiona^ 

jLiiidgrun in a recent paper on the subject of contact deposit^ give* 
some United i^tates examples c-f (lius Hiame type of deposit. 

* AanuAi Report Surv. voJ, VII. ji. miji, 

+ Zvatwh. tdir Fraclt. tfoolop-, 1601, p|i, ItY, ; 163.’, liH. 

Ain. ItmU .Mitu En^ini^rt, XXXT. and of On* DBiKuiuL 

fntl KfitLon. p 7l^3. " ^ 
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If these deposits h>i\ n been formed by eontact action they niuat ^ 
connected genetiwllv with some ertiptive rock or rocks. At first si^ht 
it appeata m if the grttWHiiorite might lui™ i^een reipowsible for their 
fomiation. It outcrops ut a nuiulier of points, coders a conside^ble 
urea near the princijial ore bodies, seuda nuiuerous dykes thr>iigh the 
country, and evidently uuderlies most of the district at no great depth. 
If it were responsible for tV«? mineralization, ore should not 1» found m 
it except in contraction joints near its contact*. Ore, however, is found 
in it appaientiv independent of its contact ami contmetion joints, 
aioreover, in the Tertian' conglomerates and tuffs overlying the older 
formations no fragincnts of ore could U found, although carefully 
searched for, but they are themselves mineralized to a slight extent. 
Hence the graiiodLorile cannot lie responsible for these contact de- 


As remarked above, the ore liodiea art! particularly numerous and 
large, ami have better s'alues around vents, and Intrusions of 
Tertian' Crtiptives, The greater number of the smaller liodie^i are 
beside and parallel to alkali^^yenite porphyry' dykes. Tins is so fre¬ 
quently the case that tins relulioiiship can scarcely be accidental. It 
true tbata large number of these porphyry dykes appear to cut and 
be neantr than the ore liodios. W’liile this proves that tbe ore* were 
formed before the dose of volcanic activity, it disjs not prove that tbev 
were not formed fluring the period of Tertiary volcanisiii. The alkali' 
syenite magma sent .mt a number of systems o£ dykes with a time 
interval between. On Lower Arrow lake the same magam liM given 
birth to almost a dozen such systems with u sufficient time interval 
Tietween for the preceding system to cool before tlie next appeared. 

Volcanic i-euta pluggwi with basic rocks occur between the RnobliilU 
Ironsides and 6tcmwindcr on the west anti the Snowshoe on the east. 

The hill on which Mineral Monument XVIII stands, near the Emma, 

Oro Denoro, and not far from the B.C. mine, is atiothcr vent simi- 
larlv plugged. No vent was discovered near DearlwHjod, but the vol¬ 
canic Hows cover so much of tlie country in tiiU neighbourhood that 
the chance for finding one, if it were there, is slim- TIic tafis show* tliat 
there mu-st have lie<<n one not far away, and the pock* in this neigh¬ 
bourhood are pivfoundly altennl It is perhaps worthy of remark 
that all the large deposit* lie immeiliately under the capping of volcanic 
lavas, thougli in some cases these lisvc l«en entirely removed by 
erosion. It U reuSiOnabie to suppose, therefore, tliat these deiiosita 
and tlio Tertiary eniptiona are genetically connected, and that, there¬ 
fore, they are of Tertiary age. 

The ore bodies, like the vuluanic rocks, show evidences of movement Mm'diuenw 
sme^ thfAv fornmti^jp ; iiuuierciUft nbpK, some with or eetonaary f&imfttUiii. 
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Values. 


fiUuxg traverse the OfO boflicse. Tkia brokcu imtur^ of tli^ 
coBpleti with the ertginnl irregularity ifl the form or tlie ore body^ and 
the severing of the deposits hy dyhes^ makes the exploitation of the 
smaller depOHita scmetirOHi^ di^ealc imd precariotiH. Tiie iilips so far 
encountered have not been suflidently large to have seriously alTected 
the larger rieposita. The aerpeatine is partieularly f uJl of fllips* soine 
prior but iiMtiy subsequent to the formation of the oms which make 
it probably the leafet antbfactory eountry rock in the distrit tv 

A striking feature in the deposits is the hick of surface oxytlation or 
alteration- At inostj a few feet lielow the surface of the ground the 
ore exhibits the same charactern as are found in depth. The soU over¬ 
laying a depo^fit is often quite unstained^ offering no indication of the 
underlying ore, nini consetjuently adiLIng to the dilhcultieti of prospect¬ 
ing ; Komethn^ the anrface of the cam even retains the gladni pdisliing^ 

On the Knobhill the surface of the ore is in placeH Huted and striated 
like a mass of Laurent iai!i granite; 

The Values in the ores are pnncipaLly in copper uihI goldj sometimes 
with accessory silver. Further study ix requlml bpmiulate the laws 
governing the distribution of gudd s^alues. Generally magnetite and 
pjrrliotite when occurring aloiie are almost liarren^ yet this is not 
always the cas*'. In the KnobhlU-Ironsidea the massive magnetite is 
saifl to Irnve a goftl value. TIiL# is said to be Gie ca^ne on the Seattle 
claim, hut in an jo^asy of tbuj magnetite made for the writer no gold 
WHS fouml, though the ticcoiiipruying chalcqpyrito was aurifereus. In 
the Winnipeg mine pure pyrrhotitfl carries as high gold values as have 
been found in the ininCt but at other jM>tnta in the same mine liJin^n 
pyrrhotite is found. Chaleopyrite occurring in magnetite and piyrrho 
tite is gcncrfilly a gold carider, but the gold value of an ore does not 
always increase with the copper percentiige. Tlius in the Mother 
Lode the l»est gi>ld values are said to Ise found where the ore holds 
about 2 per cent, of coppei*. In the C. mine the gold is said to be 
confined to the chaloopyrite—pyrite and pjrrhotite being barrun- On 
the other hand, in the Brocjklyni Stem wi nder and BiLwhide the beat 
gold values are reporto<l frem the pyiito and •ipecularite ores. 

fjir as cxjukl be superficially observed^ the Inual opinion tliet the 
intersection of veim or stringers with the rnain bodies does not cause 
sn enricbnieut^ seems to be supporM by the facts. It may be noted 
that where dykes cross the ore bodies; there appears in some casfjw to 
be- an cDiichinent of the ore- Possibly there may preve to be a rela- 
tionship between the quarts and the riehness of the ore. Though segre¬ 
gated in places, the cbalcopyrite is on the w^hole remarkably evenly 
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distributed thnjLgh even the iminenije deposits. In tlic* Knobhill 
HOine bodiM richer in t-tipper mu iransvet^iely through the lode, The 
magnetite in not evenly distributed In tlie Knobhill * Gloi^-hole/ 
s biircl of magnetite ID feet wide runs patnUel to the depoait In the 
Ironsides below the Kjiobhill magnetite is alniMt wholly absent. 


Away front the chief centres of minernlhsntioni while nmgnetlte and 
pyrite ure still foundt ccpper and |jold are only sparingly present 


The,-** ores as a rule are of very low grade, lower than waa at first 
hoped. This han liet n counterbalanced by the are the bodies have 
shown in development and their remarkable adapt&bitity of the ores to 
smelting. The magnetite, quartz ami caleite are present in the ore in 
such projartionr tlwt, at most, only a little judicious mixing of the ore 
from difTerfint parta of a mine la necessary to produce a self-ffusing 
prfxluct for tlie Bmelter. When quaitz is a little scarce it can be sup¬ 
plemented by ore from the gold and silver-bearing quartz veins of the 
district or by silicious ores from Republic camp, across the International 
Boundary line. Sulphur is ao low that no roasting is ret[uired. Ten 
or eleven jier cent of coke only is required so tJsat the coat of smelting 
as well aa of i£itnlng'*ia cxceptioDally low. 


A oieniber uf the Dominion Copper Company kindly grantefljper- 
iniiisioD to publiidi the following figures regarding the centeDts of the 
ores of this company, which are more or less representative of the ores 
of Greenwood rtmp. 

Groit JieturTi^. 

Si 0,- . . ...3^-00 per cent. 

CaO. . 17 00 . 

reO,...-.-.HOO .. 

Cu . I'HO « w 3911 m. Cn(atlDt. [wrlbi)...... *3 W 

Aa . ,. .,,..- 110 ™.... . 2 40 

Ag.- ... . ‘«c* .. . 0 22 


Ag... .. ........ r + + + r 

$a 72 


10 
2 40 
0 22 


Dr. LarlouXt the firm it Co., New York^ through 

hB.ndE the output of copper from the dlstrf<?t has the fol¬ 

lowing information £.v>iiooimiiig the vuJue.^ of Bonndnry creek oree.* 


^Jounmlat the C«nAftiui Mrniaff Iiutitutc?p VoL r, ]9Ci2, p. 174. 
8 
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Tli 0 ore from the north side of the Phtenlx raviTie i-n estiniatijcl to 
ran 1 SO p«r cent c<>j 3 perj @5.40 gold, 55 cents silver per ton, Tlie 
workable ores from the south side of the Phcenix mvine conbiin on an 
nvemgej copper 1-70 per cent, gold silver S3 cents per totlu 

The one from the east side of the volcaiik vent^ ^Snowshoep Gold 
Drop^ Jtc.) rOO per cent copper^ SL50 gold and 30 cents silver per ton, 
TIxe ran of inlneA in Greenwood camp &s shc^wu by smelter i-eturnfl is 
probably 1^60 per wtt copper gold and 50 cents siU-er. He 

estimates that the low gmde ores of the whole district will run from 
25 to 35 lbs, coppeFp 25 to 40 cents silver and fn^m @1.50 to @2-50 
gold per ton of 2,000 Iba. 

(Tlie B. C. mine near Eholt rnnii a good deal higher In copper.) 

The cost of mining h estimated to be frrtm @1,G0 to @2.10 per ton, 
the former being the cost more recently. The cost of smelting munC 
1)0 considerably under and the freedom of the ore4 from nriienic, 
antimony and htsmtith makes it easy to obtain a market for tho cop¬ 
per, The total cost of mining and smelting must be tinder @3,GO per 
ton. Hr. Ledonx^s @^tirnates agree pretty clossely with the informal 
tion which has been given us. 

Yaluea as high a^ @30 per ton are reported on car lots of ore from 
the Winnipeg mine, and 820 on shipments from the Humming Bird, 
the B. C. ore also runs high, but such vnlues are exceptional in the 
sulphide ore-bodies and the dejXiHite arc bunchy and small In compari¬ 
son with the typical deposiy of the district 

The method of mining adopted Is a combination of open quarry I ngk 
and the pillar and slope system below- gronndi ebnilar to tliat followed 
iti the large iron inlneA A de»ori])tioi:i of tlie method, by Mr. Xeffer, 
wui^ published in tlieJourEia) of theCaimdmn Mining Institute*. The 
ore in the quarry is usually dropped through an uprise from a tunnel on 
the level of the ore bins where it is loaded into cars, the large bhjcks 
of ore being first reduced by ‘ bulMozing' with dynaniite or being 
reduced by an immense crusher. 

On the Knobhill the quarrii'ing is to be done in benches, the lower 
bench being on a level with the railway so that cars may be run in 
and loaded directlVi It is proposed to install atcain-Mhovels for liandl- 
ing the ore^ to further reduce the coat of mining. 

FernLftinjEicflttf All important in tv^gartl to these deposits is their pennant 

th? ii(>pci#it4<. character m depth. IJ nfortunately, It U one that cannot be 
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definiUtt^ aoswered. Thin kind of contact actbn oxtenda to great 
depths, and an ote-body formed by it may have a great %'ertical dimen- 
siOD but in the majority of cases in other districts the minsmlLzation 
is bimeht' and irregular and not restricted for a great distance to one 
plane, though it may be continued along a second plane not far from 
the arst In the Boundary district the problem Ls further cooipUeated 
by the intrusive dykes. 

Jn the B, C mine below the 400 feeit level those become so numerous 
that it is not worth while following the lead farther, as the proportion 
of waste rock to be handled would be too great. 

The work on llie best developed claims, Motlior Lode and Knob- ^ntofom 
hill-ironsides shows thst these deposits have a con-dderahle vertical 
e:c tension, and nothing is known of their limit in depth, which may 
possibly be below the lowest limit for profitably raining such ores. If 
the plug of brown porphyritic rock east of the KnobhiE has vertical 
walls the oro body with its 43* dip will strike it in depth and cut off 
this part of the lend. This volcanic plug Ima not, on the surface a 
northerly extension, so that it is probable good ground will lie 
tween it and the volcanic plug which lies just north-west of Phofnix 

The flimller depoaitB are generally bunchy though often a ntiniber of 
ore ni&fsees lie within a siiuall areas 

The character of tlie ores may he expected to rouiaiii iincbangedT 
although po?ifiibly sulphur may b^me a little more prominent. Since 
tbe^e depoHit!? ahow no surface alterations the values are not Likely to 
lessen while the other oonditiom^ remain unchanged. 

If p os thijre is gtw?d reason for believiugt these deposits are of approx¬ 
imately the same age as the Tertiary eruptives^ then it is almost the 
orignml surfaces of deposits that are at present exposed and bemg 
worked;, for as they are immediately under the volcanic wkSp very 
little of the deposits can as yet have been eroded- It will Ije inteiest- 
ing to secp if with depths they do not contract, with perhaps a concen¬ 
tration of values. 

DfiSCiniPTios or thk Mines. 

It impossible within the limits of the present report to give a 
detailed description ol each mine. That will ho done in the final 
report, but a few notes on some of the princifial mines will he given 
here to add dehnitenesB to the above general deseriptmn of the low 
grade copper ores of the district. 
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(rmtucood or Comp^ 

/inohhill-IrOfiwidf* —^Th& Gnmby CoDsolidflt^d Milling, 

Hmelting and Power Cor^ Lfcd., dwr nml th^ Ttie 

folloMing elaimR owned by the cfjmpany lie in and south of the Phn^nix 
mvinet Fourth of July^ Old Ironsltlee, Knobhih, Victoria, 

^tna, Gray Ea^le, Banner, Tip and THanjijde Fraction. 

Tbo ore deposit, as developed lies about magnetic N, land S. niniUhg 
thrtiugh the Old Ironiudes, Knobliill and into the Gray Eagle, its 
dip is 4^* ihuif carrying it under the Victijria and j^tna claims. 

The country rock is principally the old peen volcanic bfecoia with 
bandii of tuffi^ and aah^ locally known as dioritc. The fragments are of 
chert, argillite, pi>rpbynt« and IhocMtone witli a few of granite^ A little 
limeetone is eocouTitered at the north end of the inCermefliate level of 
the Old IronBides. A dyke of the gray granitic diorite-porphyribe may 
fortn pjirt of the * gangue/ but it m too much Ekltcred to be identified 
with certainty* But it is found on the nortli wide of the ravine and the 
structure of s^nne uf the altered rock^ harming the gangue, reaemblea 
that of the dlorite-porphyrite. On the Knobhill spur^ a little east of 
the ore bins^ and forming the founrlation of the new eonipresaor plants 
ia a while granular, eveo-g^rained Tertiary tuff, comsiating largely of 
quartz and feldspar fragmenita of unlfonn wizen It is kscally known 
m 'porphyry/ It occurs interbauded with btMtutifully laminated 
chert.y ash beds. This nX'k eNten<Ls s^iuth-west ward up the hUJ to the 
Gray Eagle, but is piercwl by a soniewhat circular plug of brown por- 
phyritic rock which might l»e called basalt. The white tuff at the 
eont^rct has been melted to a glass for a fraction of an inclit und the 
rock of the plug haa a le»« highly cry4itiil line aelvage wluch resembles 
the redrlinh alkali p>rphyHe«. TIiih i& no doubt the filling of a local 
volcanic vent. On the higher gwnn^l the east, dark grayish or pur¬ 
plish andesitic lavas form a capping over the tuff and Prc-Tertiaiy 
rocks. These lavas extend across the mitw'ay at the station, but are 
there pierced by a second volcanic vent plugged with a rock siniilar t.o 
the firNt. Grayish, reddish and pinkish alkali syenite p^^rph}^ dykes 
are common in the neighbourhood, but the <in\y dyke seen in contact 
with theory was at the north end of tlie lead- The western limit of 
the ore lx«ly is well defined but. the OHAtem ha-s not yet beeu deter-' 
mined, nor has its extensiori in other directions been definitely estab* 
li^ied although the development work done on the pro|ierty no doubt 
exceeds three miles. (On March 21, 1902, it way c^Jcalated to be 
14,771 lineal feet.) The material mined consists of magnetite chal- 
copyrite, pyrite, spccularite^ pjrrhotite, eakite, quarts upi- 
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dote and horoblende together with leas highly alicred country 
Tti the Koohhill quam* or ‘Glorj’ hole' jiwigaetite is concentrated in a 
band at least 13 feet wide, throwgb which the copper and iron pyrites 
are scattered. TIve hand mas parallel to the lead. On the IrotBidea 
the ore is mUcd with a great tlenl of calcite, and nwgnetite fails. It 
seema as if the caJciie and magnetite alternate w ith each other In 
the,se oim 

The ores from the diffiareut parts of the mines are sortefl into three 
bin-s as:—I. Ordinary oie-rock—garnet,iialcite, hornhlftnde, magnetite, 
copper and iron pyrites. II. Calcareous ore—rich in calcite and 
poisr in inagnctite- 111- Fcrruginou* ore, rich in mugnetite. Ko. 
Ill, comes largely from the Knobuill andII from the Ii-onsides. 

East toward the Victoria shaft, where the ground was being .strip[»erl 
bv ploughs, scrapers and aerial carriers, the ore uncov'ered coHtaine*] a 
gjiotl deal of tjuartR, At one place the silicious Vwnd was aet>atated 
from the ordiiiarv ore by wliat appears to be a slip, Tlie equipment 
and method of inining are described in the report of the Jltnister of 
Minos for British Columbia, liJOl.* A fiOslrill compipessor, and two 
700 h. p, electric njofcors are Iwing added to the plant. The output 
from the big quarries and imiuetisc stopes is limited only by the sineltef's 
capweity. 

Brockf^n-^^temarin^tr These properries, lying un the north 

side of the Ph-jenix mvine. belong to the I>>ioiiiion Gopjier Coiu|winy. 
They hjw.l a conHideHible imiount of is'ork tlona on theniN but 
have been cloaefl down thi" jw^it y«ii% The country rock \s the vld 
gn.*t^n pyn>cUk3tic^ containing a great matiy fragraent.’j of lim^toiie, 
with some of quart?, iwi'phynte and o^h material mterbanded with 
Umestone. 

A dyke of dioriwi-porphyrito oeeurt to the west, and iiiuriy pink 
alkali jjwrphvry dykes (jocur In and near the om bodies. The ore w 
altered n>ck containing chakvipyrite, pyrite and In the 

Brtxikl^Ti, thcort'! bodj\ which is abf>nttJ5 feet wide, occnrft atongt bnt 
not in the UmcstontN wIyIcIi KConiA to fonn a eontalnmg wall for the 
oi¥, Thk IB the statement of the late manager and it agrees with 
what we itaw in the field and in mkroeeopic ilideRn In the i^temwincieiv 
three c^jur»^ of nre are giipp<Med to r^oenr. Wtsile development work 
hiiB revealed large bodiea of ore, appar^intlj not enough han Ijeen 
blocked out to warrant the erection of a smelbert and the tariff for 
cnstoin hmelting is a great tax rui those low gmde oreH. 

• For pw-ncultTO nn to developteflut and cquitiftieat of the iniinw conniilt dte Re¬ 
port of the of Jtlinw for Bv d. 
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Si»wihoo 

nune. 


Mother 

min?. 


i^Tiowskwt ,—Owned and operated the Bnowwhoe Gold and Copper 
Ltd^ 

n^e conditions her? are somewhat eimilar to those obtaLiuiig at the 
Knobhill^ronside^j except Omt the ore-body explored ia amaller 
thon^h sdlJ of immense size. The countn* rock is the old green wl- 
eanic conglomerate or tnff, whose character is distinctly recognimble 
where not too much altered by inineralizatioD. A lens of gravel- 
holding crystalline Uinestone occurs along the wost side of the ore- 
body. A little above it on the Gold Drop, the capping of lavas men¬ 
tioned above in describing the XnobhiLl, is exposed. Some dykes of 
porphyry and dark lainporphyrea cut the older rocka. Although 
T,OW feet ijf de^'eloptHcnt work has been done, beaidea a good deal of 
diamond, drilling, more will be necessary before very dchnitc state¬ 
ments can be made regarding the form of the deposit or depa}^its. The 
contour of the surface of the claim seems to oonform roughly to that 
of tlie depfjwlt^ liut th& Utter is more undulating- The ore along its 
wet^teni bt>nn^Ury b dippiiig ftaatw&jfdj and im its southern boundary It 
Is pitching northwanL At Its nortli end at Ibe old shaft the dip is 
Koutherlv, so that it would appear to form a rude Wnin. There 
appears to be a second pnmllel orc^body. The determination of the 
form aucl Hmlts of ore is complicated by the numerous slips, some with 
much gouge Khowing tliat there hm been a good deal of movoinent 
since ore de[KM:iit<ion. Sesme t»f these ap|iear to have brought anininerab 
17^1 jock against ore. The inineralization itifelf Is not regular^ horses 
of rock appearing in the ore. The ore consists of chalcopyritep lUag 
netite, -specular hematite^ pvrite, quarts and calclte with KMune epidote, 
garnet and serpentinous material. The minerals of the ore are not 
evenly distributed- Afagnetite often occurs in bunches, some parts of 
the ore are highly allicions and ethers voiry calcareous. At the ouv 
skirts of the ore^bodyj as at the south ond^ stringers of ealeite with 
bunches of yre» sfiiiietimes HoUd chalo^pyrite, follow hj^u res in the rock. 
The values c>ccur principally In the chalcopyrite j niagi^etile bears a 
little gold and silver, while the hematite and pyiitc are almost bamm- 
No pyrrhodte or arsenopyrite bas been found. 

The method of mining is the same as that adopted in the other large 
properties. The high pressure lioif, of a 30-tlrtll compre^ior is Ijeing 
installed to supplement the 5 sud 7 drill compressor:^ alreadv'in use. 
Two SO horse pcnwer boilers ore Ijcing put in, in addition tothejO^hor^ 
power buler alreiuly at the mine. 

Pt^adiccod Cump. 

Lpd^. —Owned by the ilritiBh Columbbi Copper Co., 

Ltd. The group of claims include the Mother Lode^ Primrose, Off- 
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spring, Tetibrook. Don JnUs «icl Sntidower, llimng has b«n con- 
fined to the Mother Lode, but it ranks nest the RnobliUl Iroiisidea as 
the krvest «md best developed property in the district. In 
respects the deposit resembles the other large ore boches but « hw 
several features of its own. -Vs m the majority of cas« its « 

neariv north or south (a little east of north), and its dip is enstwart 
55* to TO". It outcrops at intcr%'al 9 for about 2,000 feet, but is only 
developed north of the sliaft, hn-ated about the centre of the deposit, 

Where explored, it* width avemges perhaps UO feet, butits bouiidanM 
ate sojisewhat indefinite. The ore is continuous to the 300 feet level, 
the deepest worltiiiipH which ai^e some 300 feet below the highest oi^ 
crop of the deposit. More than one ore shoot occurs. On the 300 
feet level two are well definerl. The minerals oecurring in the ore 
are magnetite, ohaieopyrite, pyrite, with a verj- little xmcbleade, 
galena, pirrhotite and an oceasLonal trace of arsenopyrite, calcite, 
actinolite,* garnet, epidole and 4uart7„ (The ore and recks of the Mothw 
Lotie have not yet been studied micreewpically and cannot be d^nbed 
definitely). Ko specular liematit# has been found. The ore like that 
of Phtenix eaiap is dividal into three classes ; 

I, Silicioas, made up of the various silicates of calcium, magnesinni, Xatareof 
aluminum and iron with iiwssi™ and disseTilinatefl copper and iron 
pyrites, and a little zincblende, 

II. CalcareoH* ealcite and niiarta with copper and iron pyrit^ 
sometimes massive, Hometimes finely disseminated. Near the wall in 
the 200 ft«t level, this ore has some argentiferous galetw and blende. 

XII. Ferruginous ore, consisting of fine-grainetl magnetite with quartz 
and QlialTOpyrite. 

Tlittso thiw clftsscsi of on; often ticeiir tiepanitflly but ure fttnaetimes 
mixetl. A large mass of magnetite occurs at the entrance of the mule 
tunnel and several hands of it txsjur in the west ride of the deposit^ 
apparently dipping west. The rilieiou* ore often differs from the 
Fhtwiuc ores in the amounl of fibrous actinolite it wntains, and the 
ores as a whole contain more magnetite. They also differ in not 
cftiTving liematite* 

Tlie three clfk 5 «?tf of tire are ^iaid to have the compoftiiion givea m 

the following partial analysis’^- 

1 . Silkiont, IL Cftl«irwiU»r llL Ffin-uffinDUB, 

Silica... . *4-23 20*10 2i’33 

Alumina........ TIS /,'iA 

Iren oxyde..... . ■, Vn le 

Lime and magnesia I fi’03 3^*00 l0*-0 


84-35 


67-41 


89-71 


■iiriH'ih Colimabia Miniiyf Berordi 190(2, p* 17l 
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SuTiAeE mLup. 


The pm curry n little 8ilYer aj^ wdl as ^tild iktid a>p|)er- 

The blend? and galena are argoDtiferoii& Magnetite and pyrite^ as a 
rule are aurifemua* but in the KuGTer atepe the inagnetite eanriee 
gold, Ti s chslcopyrite when pre^nt in such i|uaiitities that the ore 
holds 2 p T cent of eopperp SEsenui to be the beat gold carrier, but when 
□early pure, mnDiDg ^0 per cent copper U carrier no gokh The ore 
along thi? porphvw dyke camea mther better values than elsewhere. 
The rock on the west ol the ore body forming the foot wallp ia an 
apparently very pure white cTyatalMoo ILmeatone. Tt dips sonth and 
east, bending round and cutting off the ore at the north. It has Ijeen 
encouiitenxl on the 200 feet level but has not yet been found on the 
300 feet. The itjck on the east is a green fissile epidote-likc niutorial 
that is said to have the same chemical eomposltion us the fjire, except 
that the metallic minemls faiL AcniJts the ravine to the south the 
rock appears to be argillite. To the north uf the lend the mck is 
greenstone-tuff and cunglomeratej and these greeostonefi ap|.»ear bj 
jfummnd the masR of limestone which has no gr^t dimensionsr All 
these rocks, especially to the north, are heavily tlyked bv the pink 
alkali-syenite porphyries^ and on the surrounding heighta, rmd c»cca~ 
sionally in little basins on the slof^e^, the Tertian,' lavas are found. A 
heavy dyke and one or two snialler ones, of alkali pcrpbyrv run through 
the ore liodj nearly at right angles^ Ip^g almost horizontal but with 
fl low dip to tlie south and west. 

Tlie liniestone contact is generally somewhat fiharply dnhiied, but it 
show'g a little irregular alteration and aome of the tnctallic minerals 
occur sparingly in the pure cry.-^talline ilmest^uie along the contact. 
The rnKik to thu is too much altered to lio ideatificd with the 
unaidb^i eye* but it is likely to pmve to be altered argillite. It ih likely 
that the w^estern part of the ore is altered limestone, while the ea-iteni 
may l;e altered argillite. N^o limestone is found in tlie ore body. It 
may be stated fchi|t the lime in the ore alw^ayfl oevum either combined 
III the silicates or an caloltc scattered through the ore, like the other 
constituents. At the north end of the depiisit the altered ephjote-like 
rock overlies ore on the surface and hag to be stripjK^l off Iwforo 
quanying can be done. Recent stripping at this nnrth end has n- 
veaied a line body of gjesai grade ore. 

On the low'est level the ore body secanN to be alterifig itn dip as If to 
become parallel to the porphyry dyke, lint further work h ni^egwiiy 
here before the shape of the ore Ixidy can be Intelligently dlscugged. 

ASn7m?t The real and Bojton Copper Go., Ltd., ow ns this 

claim together with the Crown f^ilvert Ipng Ijetwvifen tiis Sunset and 
Mother Lode, the C. 0. D. and Florence fraj;tioiL A two-conipart- 
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muni ahftft htt=J beun sunk on the Suuset atvl one shaft 260 feet dwt>on 
the Crown Silver, and considerable work done, eapecinlly ou the Suusel 
(in the neighbevirhotxi of 5,00f) feet). The ora boiiy alwvu the lOO feet 
level ha* l»een opened up readv for atoping. It has n width of 110 feet 
«id it« estimated there are 250.000 tons of ore reatly to lie token 
out. Only a few special features in connection with this mine will Im 
iDgrttionefl. 

On the foot wall llm rock is alteretJ to aUnoat ])uie «ilie». It 
appears to have lieen eitlmr the {jreenatone tufl’ or arsiHit*- places 
it is brccciated ; the pebble-Hke fragments are embedded in serpenthious 
matrix. Going into the tunnel from tho S. E, on the lOOdeet level, 

•fter a few feet of sLIicifted and slightly pyritiied rock, n heavy slip is 
encountered whicii runs N. and S., angle Jibout 50= and west i)f 
this is solid loagnetito ore with sonic pyrite or chalcopyrite scattered 
through it. fkanettmes the ore is bundl'd. A solid bund id pyrite at 
least 4 feet wide occure separated from the ordinary ore by two feet 
of erusherl country rock. 

The magnetite sometiinca occurs in rusette-liko aggregates rescni-^ 
bling hematite. Quart? occurs m bleb« throngh the ore; calcite is 
scattered through it and occurs an stringers. Actinwlito and upidotc 
sometimes occur in the magnetite. Tim lower levels were not oxamineil, 
as the mine was elosed down at time of oar visit owing to the strike of 
coal minem at Fernie. A specimen of martasite was shown me, said 
to oe.;ur in a vein cut un a drift from the 300 feet level, ruiiumg 
towards the Crown Silver. It is said to contain &30 a toJi hi gold. An 
ore shoot of sulpiddes several feet wide with gmsl gold valnea is said 
to occur on the 200 and 300 feet levels, which will be used to increase 
the grade of the ■ run of mine-’ Alkali parphyCT dykes are found 
running through the ore tiedy, but they are usually small and have no 
apparent effect on the oi-e. They luive a distinct salband, but their 
walls are sometimes alicketiaidod, showing that the country rock Ima 
riiovecl along thi^ni liniL^ their formation. 

Hen% aa ebsau'^hert, the ore Ijody showii the effects of efti th move- 
menb wince the ore formed- 

Camp. 

B.V. _ Tliiii oiine ifi owned by the B. C Chartered Cooipany, b. C, 

Ltd.p which also owns il Dilini>er of claims in the 

This mins posiw'sses jjoculiaritiw which d^r^fl noting- The 
ore body occurs on a contact between white cmtalline limestOM 
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and giwnstonep t<50 much to dcterniine whether porphyritic or 

pjTQcliustie. In thin Beetionij thepOrphyriK stmcturo can be fleen, but 
ihi^ might be a fra^nient^ and north along the wagon to Eholt^ & 
short distance from the the tufaeeous character of the rock h 

distinct. South, in the south-west cf»rner of tlie baain in which the 
mine tl>e cornj^iajct porphjrite oQcnra. Dykes of diorito porphyrite, 
aoriiewhat the worse for wesic, occur in these rocfcsp one just west of 
the diniDg-hall. The exa;t form and extent of the limcfibone mass 
cannot be made out, partly ow ing to covering of drift and portly owing 
to the alteration which it has sometime undergone. 

It Appears to lie a lenticular loasa lying north and south hi the 
greenstoneT extending fiom aUiUt the milway spur north of the shaft 
house, to a pomt on the kill-side, 200 pncesi^outh of the south prospect 
shaft. 

A large mass of limestone occurs on the hill at the head of the basin, 
And along the ridge between the R C, an<i RathinuUcn c reeks. Toward 
the north em;] of this ridge are greenstone tuffn ami conglomerateif^ 
extending westward act^iss C. creek. These are capped by Tertiary 
lavas and sheets of alkali por[»byr}' and are much cut up by dykes and 
intrusiYe sheets of the latter rock. The main ore body of the B. C. ia 
a lenUcular mass, lying about north and eouthr with a flight easterly 
flip. It is 65 f^t wide and aliout 200 feet long, but contracting along 
Ixith dimenaions as it goes downward. Tt h very much cut up by 
intruasivo slicotft of alkali porphyry which form regular floors in 
the lode. There are two sets of these sheets, one a coar&er grained 
reddish porphyry w ith hiotite crystals in addition to numevous feldspar 
crystals, anri a later, light pinkish set, with no visible crystak except 
those ol feldspar. Both seta have distinct salbaadK agiiinAt the orCt 
but I be ore doew not ap|»ear to be aSected by thenii being continuous 
from one sheet to the next one Itclow and so on down. It has, how* 
ever^ a plntey jointing parallel to the ^iheets^ along which the ore fftll* 
readily away. This plating mny be due to heating by the dykes and 
sul^e^iuent ofuitraction. 

The ore is mined to 400 feet, below^ which the i^heetis become so 
heavy and nuiucrous that it would not pay to extract the ore. Other 
ore shoots on the lead arc being tested by surface workings. Sutheient 
ore has already been taken out to liave made the mine a success. 

5k^veral diamond drill holeft have been run from the 400 feet level, 
one to A depth of 511 feet below* While a qcnHldcrable amount of ore 
was gone through, even to the bottom of the hole, a large proportion 
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of the core ’-‘M of eikM porTihyr}'. To«‘iirtl thff bottom of the hole a 
good deal of granodiorito was oat through, though this rock oceurped 

mtitsii at no gi^t tleptb belo^^s- 


The ore eousisu of chalcopyrite, pyrrhotiW and a little pjrito, with s«o» df dra 
the following gangue IlliIlemls-garne^ t|Uiu-t7, calcite, and magneaiuin 
carbonate, epidote, zoitite, actinoliWv chlorite, serpentine, plagiociHae, 
ancl probably kaolin- 

This gangue ia in part at least altered greenstone, as the struL-ture 
was retained in a micreecope slide. As the limestone^ though rather 
sharply dehocd, shows some altoration and garaetiiation, it may form 
part of the gangue. Garnet is probaWy the moat abundant gangue 

niineral. 

A little specular hematite and zincblende occur on the outskirts of 
this ore body, Tlie walls are merely '*c*uin,ertial walla” 

A fault iiarallel to tlie ore body runs through porphyry and ore 
with no visrtical dii?plaflem^nt. 

About 200 feet south of the shaft house an oiwn cut shows a contact of 
the white crystalline Umeatone and the altered garnetiferous rock. 

The division between the two i* sharply defined. 


The vnluw are considerably above the average for tlie Bounda^ 
district, principally in copper, 'Tlie average assay for the ore shijv 
roents to the end of 1901 is said to be ! copper, 5-8 % ; silver, %‘45 
ojE.; gold, -015 on per ton. Hie best values have been obtained when 
the ore body is constricted. 

In addition to the mines described, considerable work haft been done other cLaima 
on * great number of properties, in some cases with encouraging results. 

In Deadwfiod camp may be mentioned—ilormon, alargucrite. Grey¬ 
hound, Ab There, Buukhom; in Phoenix ciunp—Gold Drop, ^whide, 

Idaho, War Eagle; in Wellington camp—Golden Eagle, Winnipeg, 

Athalston j in Summit camp—Emma, Oro Ilenoro, 

Sulphide deposits, (KmietimeH of considerable size, also occur outside 
the areas describwl, as between Brown and Pons creeks, also eastwaitl to 
the N<*rth Fork, These have never advanced beyond the proKpect stage, 
either on account of the grade being too low, or where the grade ia 
satisfactory, on account- of the ore being bunchy or tlireugh lack of 
capital. It is possible that valuable deposits will yet be opened up in 
these yNirta of the district. Southward and eastwanl from the main 
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denlw of niiup-ralimtioiij th^ dt^po^its seem bo gradually lose thmv 
distinctive oliatwcter and grade into aulphlde-bfmrmg quartz veicE, 
often with Well cryEtaUized garnet? and epidute in the quart s'- Motst 
deposits of thiit e!ass arc os yet merely prosijei^t?. 

bk^Tue of the deposits in Central camp may belong here* The City 
of Faria is the mu^t prominent property in this ioealily+ 

The rocks in tins camp are black orgilUted^ with intercalated bniel- 
!«? of quartz, large inaasea of j^erpentine intrusive in the argiUileBp 
and dyke« ojid bosses of diorite-porphyrite. Cutting the.^ rocks are 
more recent pMjrpliyty and lamprophyiic dykes. Tlu^ rrwks are much 
shattered nnd altered. Tlie mine is im a Eteep aide-hiU, A tunnel 
about IjtUDO feet long has l>eeu run in to the lead, tr\im which 
drifts run KAV. #md along the lead. These are connected with 
two shafts to the surface. The rock at the ontraiice of this tunnel 
and for several hundred feet in. Is an altererj gray porphiTite rock, 
probably altered granite-p<jrpliyry or dioriteH-porphyrite. Its general 
dip and the dip of its joints h uljotit Joints or slip.** in it are 

£illei:l with little stringers of ijunrtz aud calcite. Beyond this altered 
porph}Ty Is seqasntine, very much dissected by slips atid fractures. 

Tlie lead runs about !N. 22^ W.^ and varies in width fruni mere 
litringers of ore to 15 feet. 

, From the north-west drift along the lead four crx)$s cuts have l>eeu run 
90 feet. The rock traversed by them is impregnated with and tra- 
versoil by stringers of quartst and calcite carrying sulphidest which, 
dinnulsh in atuounl with the distance froiu the main Umd. In one 
Cross cut an ore Ijody was encountered running or diagonally 

to the main lead. Tlie ore occurs in chutes^ A [lark dyke occurs in 
the mine with ore following it on each aidoi^ 

Tlie ore on tlie iiorth-w^est drift ^.insisted of argendfcrouH galena, 
blende, belralicdrite, ehulcfipyritc and pjrite, w'hile on the south-coat 
drift the ore h alinoMt umssivo pyrite and chBlcopyritc. The ore from 
the north eud' of this mine w's.s -ient to the lead smelter at Tniilj that 
from the south to the Oranby smeltorat Grand Forks, 

Tl^c values arc said to be unevenly distributed, running in \my 
utnsaksL The tetrahedrite gave very high assays. The mine boa b«n 
idle for the la^t year and a half, peodlug, it is said, increased transpor¬ 
tation facilities. 
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TK<»e a«! found in Coppef Mmp ikt the head of Copper • J 

oecur III the Ppe-Tertiary rocks along the lower ho^ o e ^er , 
iHvas, which ill thick sheets lie ns a tapping nver the older rocks. 

A short rlescripliou of the King Soknnon claim will ^ 

type. This iloposit is met with at a contact between a dyke of atUh 
ijj^hyrv and crystalline limestone. Wed^^haped tongas o the 
Jondim- entenil from the main dyke into the hmcsion^ ^th the 
hTestone and the dyke are niuch fmcturedancl traver^Klby little sUp . 

These fractures cut the limestone into small blocks, n t n nrcn on ♦ 

Ld to a less extent in the frat^ures in the prphyry along 
Are deposited various oxydatioa inineml* of iron and copper, mdu „ 
native copper. Tlicse embmeo ml massive and earthy hematite and 
yellow limonite, crvstalli^ed and .nassivo lualschite and nxonte a 
bha-'k ainorphous Hubatance, contaitiing copper oiule (melacotntc), 
larnparhte and chatoa^ite, caprito. often ia tmnsp-ii^nt 
copp^. chrvsocolla and probably copper-pitchhlende Tim edges of the 
s™,!n limestene blocks have .dten l^n dissolved and the co^r ores 
then occur jis Incrustations surroiiodiag a core of lime, '^e noun 
ttasut^i are filled with tin- iron and copper mineral t W smaller pnn- 
dpallv with tlie copper. In the j^rphyry it is only the frsetu^ near 
thee^ntaet which contain a thin film of copper ore. tJ.O rock itself 
remaining fresh and unaltered- .-Vl«ut 050 ftsat from the mam work- 
ing on the King Solomon is a small vein. Tl.ert^k is here not so badly 
slmttereil- <Jn the surface,^rbonab-sand othercopper mmenvls with iron 
oxides are found i a little below the surface the sulphates of these metals 
occur, and lielow these unoxydiaxl pyrlte and ehslcopynte ^gm te 
ap™«r. Wlmt can be seen to be taking place here on a Bniall scale i» 
probably wliat occurred on the King Solmaon leilge (projiBr) on a much 
larger s^ale, so that this type of deis^it is prebably an oxydianl and 
secondary enriched form prcduccd by the ax tion of surface watcre of a 
sulpidte deposit, similar to the first tyiie of Bounder)- deposits. The 
iron of the sulphides has been removed or redepMiiterl M hematite and 
limonite; the repper has been more or lew concentrated in the form 
of various osydi^ mlneralar 

Tlie Big Copper claim, a little to the north of the King SolomoD, on ^Cup,.« 
which some work vm done this sunimer.airords additional information 
rtf-yarcliiig thiB tyi*e of depofcit 

An x.pcn cut was run in on the lead S8 feet. The course is about 
31 r at flwt but bends round to about 2G4' (astronomiddly). The dip 
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h N. At a high angle. The foot wall U cry stall If w liiuejttoiieofcoaveijf 
fcirxii, which conaltiotfl the vein from a width of 20 feet at the top of the 
(■□t t4> a width of 6 or 7 feet flt the flttor. The hanging wall cmtAiu^ 
some gairnet and fuay be altereiJ greenstone tuff, but it id tcK> de<!om- 
po^i for identificRtinu- A dyke of porphyry stmilur to the King 
Solomon (jccujs in the lianging wbIU The UmeHtoue near the vein 
lookn like Agglomerate v^-ith a green matrix con talnlog quftrti and 
other nuiteriul in pebbte-Uko particles, Thp matrix is mineralised to 
som& extent, but the litnesttmp is not^ Until this is Jity-dl^j it cantiot 
be utbrcued that this matrb h not an alteratioii of limestone uiong 


fractures. 

The surfFioe of the vein is altered to a earthy heii^atite, which 
paints everything Jirv>uiid; V«bw this is chnlcocllo in niaJises a foot 
square ; lliU cati bo ae^n giving plaice to bomite and the latter to ehal- 
OQpyrite. SpecimenM can he gathei^d showing a nucleus of ohaltopy-^ 
rite aurroutnled hy a zone of bomitet and a periphery of chalcocite- 
A little native copper and copper carljonate occur near the surface. 
Evidently surface waters have leached out copper on the surface of the 
deposits and this descending on the vein, and coming in conUct with 
the inm-bearlng clwlcopyrite, the copper they contained has bet-n preci¬ 
pitated or has reploeeci the iron of the pyrite, thus enriching tho ore 
fLuallv chalcocite, afier the manner already d^ribed by Enunons 
aad Wce<i,* 

Tlie best graiie i}re la found in th« vein ovtfrlyiDjf tlie llmestione. 
Tlie ore w tiaid to run 1o per cent in copper, and f<j carry in gold 
and 9 oa. in silver ^ler ton. The hemstite extends up the hill to the 
bwe of the lavas. The depth to which the vein is oxydiMsl and the 
Twlue l>elow this ione can only ho deieniiiiied by additional work on 
the depOiUt. 

That a Jtone of osydation and enrichment should be fouml in the 
v«n.i of Copper camp and not alaewhere in the district may in pjirt be 
explained by the local toi»graphy, and the When nature of the 
eotintrr rock, hut the chief factor, in all probability, has been tli^ 
capping of the vulcanic iwks which covers the hill tops all around and 
extends almost to the King Solomon and other ol theas deposits, the 
deptwitit oocurriag uadernwth their lee. In pre-glacial times these 
tocks are likely to have extetidiKl n little farther, in which case they 
would liave pn^ted the depoaits from the scouring effecte of the Ihsb- 
Bheet, In additiott, the contact Iwtw-een the volcanic and older reck* 
is likely to be a natuml waterway, 

* uf 

Tnkiu. Aui. iTtflt 
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Oiw 2nd edUnn, Aui. IniU Min. 
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. The bawlfci Ivini? aWe th#flc depoaits carefully tested by Mr 
Macneil of the School of Miiiiuj?, Kinsst-jn, have been fctmd to contaiti 

no trsjce of eoppor. 


///. Gold o.iid SUt} 0 r Veh*$^ 

Tlicae are found r«i the outitkirte, or between the areas in which the 
large low grade deposits occur They are found fillmg fissures and 
replacing the country rock along fissures. In thwr rela^nship to tlie 
rocks of the dwti’ict they are similar to the deposits of type I. 

There is nothing to show tliat they are aol of the same (TertUry) 
age. The gangue is generally quarts with some cal cite, and in one or 
two veins near Hardy mountain, suderite. 

The economic minerals are chalcopyrite. pyrites galena, blende, 
tetmhedrite j sometimes rich silver mimTals as ruby silver, argentite, 
native silver, with in some cases tellurides and native gold. Tlie veins 
vary in width from a few inches to several feet. To illustrate this 
typlj of deposit three of the best developed veins will be briefly 
dCBi^ribed:— 

Situat^^ in Lung Lake about eight nnleft fi'OTii 

Greenand four milw from Eholt 

TliP mine upon 4 ,c&iit4M:t ^letween tlie gray biotite-hornUencle ol 

gnmodiorite and a green ftchiat, a-htch, bowevv^r, ia B^nerally dark 
greet! In thio vein throngli developw^nt of biotito- it has ni>t Iseen 
fltadietl niicrutfM;i>preally ita original nature is still in duubt. The 
granodioKte m developed extensively to the south and the 

i9cbl>ita exUmd northward and acrottis lakpi but are vary hea^il) 

cut by alkali j>orphjry ilykcs, whicht en Roderick Dbu mouiitain, forai 
the principal rockw. l>yke« of thia pMuphyri' occur in the mine as well 
as small dark lamprophyric dykes- 

The vein runs about N- and with a dip f>f about 45“ E. (The 
Jewel shaft hiw a dip of 5&* 30' east). For the moet part, as at pr^nt 
developed, granodiorite forms the foot wall and schist the l^anging—that 
iftr the ore occurs along the contact^ but on the south it is in the granite 
alone, and it is sometinies found In the KohisL Tiie granite tu.mtact 
is not altogetlier regular, as teugues ol it run into the i 5 ehL 6 t. The 
vein varies in width from 3 to 12 feet with an average width of say 
4 feet. Horsts of country irock occur in it, often hi led with ramifying 
veinlets and blebs of qiiarti:^ m> that there has been replaeenient an 
well as h! 95 tire-filliiig. The vein is considenihly cut up hy the 
porpiiyiy and latnprophyric dykes. A large dyke of pfirphyry which is 
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espo&efl on the Aiirfaec at tho engine honstCT rena t, wild - and 
dips mrtli at an Migle of AlK*ut SOf. It is aIm enmuctetccl in 
the 120' and 230' laveli. It seemn tn cut the ore. In the saitli cittension 
of the 230' level it ha* a salband a^^ainat the ore, but the snlphidea 
are in contnet with it ami some quart* blobs occur in the jiorphyry. 
*nie at thiA p<?iot btwcsrnGa disseiniiiAted in tiiimereuB stringers 
through the rock, which is ^^in^^rfllized for a width of 30 feet. There 
appearf to be a hefl.vy fault as the ground ia much broken up and 
EL tongue of the mo-ssive graaorliorito La reduced to a gravel-like inasa. 
Tlie long tulioel to the nurth ia in ground full of wlipst^ with stringers 
and bunchc^s of quarts running in all direetians. TiiiM ia in schist, a 
little io the t»AAt of the gnuiodiorite fL^ontact It may be tliat the 
compact granitic rock haa hafl a mechanical efTei-t in concentrating 
millemhnation, the mineriillEerH were more disaeTinnatod 

through the achiat. One dyke 4 thick occum a ff w feet below the 
120' kreh dipping 30*' to the west It throwa tlie ons 8 to 10 feet 
east—ft norcnal fftidt A hiaiprophfric dyke eneountcml north of 
the shaft dips southworfl. It crosses the ^30' level north of the shaft 
and the 3tJ0' senuth of it. It ftpimars to have afrected the ore, ndllng 
it Vaftck on the 230' level. Thert:* are numerous AtujUl lainprophyrie 
dykeHi flome only an inch or so wide, running continuouely from level 
to level. These dvkca cut the ore and are therefore later. The larger 
ones fault the ore, generally to the east, in noimnl faults. Faults 
litter than thrae dykes have u\m ftfTeetwJ the ore body. Some are 
pikrallel to the ore and form a weconciary waH, ^'th gouge. Tlmt these 
are not original walls is proved by their faulting the later dykea. 
Unless tlie faulting has brought up unminerali^ed countjfy lock, ore 
may therefore be found outside them. 

Such ft rektionsliip between ore, dyke, fault anil secondary wall 
can be sec-n in the Ktopo aonth c»f what ia known os the HiiEtonsicjiL* 

In one instance, along the footwall, the vein liaH lieen hreceiated by 
movemefitt forming ft Ifcand S inclics wide of rounded and angnlftr frag- 
mcntH o! i|Uftrlz in a gtermish white matrix, separated from the tolid are 
by gouge. It ia altogether probable that there hjus been connidenible 
rr^placenjeiit as well bs fissure tilling. Tlie granitic rock, n» well as 
tlw schist, has little veiulctK in it near thw ore body. Following the 
vein north wiLfd along the surface a heavy flyke of porphyry, perhaps 
300 feet vritlet is encQuntemlp which rung E. ami W, It appearn 
to fault the vein considerably< as ore ia found on the north skle 2T3 
feet to the east. On this vein about IpOOO feet frvjin the maiu ‘ihaft, 
in a direction 10* E- of north, is a second abaft, down luO known 
as the Howe shaft.. Tim shaft is inclined 53* 30' eaatwartk and follows 


JSUMJIAKT ftEPOBT A 

veLiito bet^ 4 ^^n tlieKKT and 150‘ level, whena porphyry isheet cuta 
through. It appears to fault the vein, bs oo the 150 feet leve^ a 
a few fett long bad to be nin east to catch the vein. A quartz vein ia 
found on the Enterprise, Ethopia and otlier claims to tlie nortli* which 
appears to be the northward extension to tho Jewel vern. The ore is 
quartz, containing galena, pyrite axid cbaloopyrito. In the upper part 
of the vein mjioe free gold aitd ricli telluridea are found. The amount 
of salpbides and the values vary greatly from place to place in tho 
vein, and no rule g^jvoniijig the diatribution haji as yet been discovered^ 

The walls are puueraliaed for a whort distance from the veinj the Gold «me@nba 
hanging wall os a rule having better values than the foot waih gi^'ing 
from $1 to $3 a ton for two feet or so from tlie vein, Hie galena carries 
the best valuei^ ^ pj^'lte is aU j rich. Cholcopyrite is likewise valuable, 
but there is very little of it m tho ore. Solid galena is aaid to have 
assaytKi S300 in gold per tom Solid pvrito iiHsaycd ^o7 In gold. Some 
ailver is al^a proscut The ore as mined ia said to peld from ten to 
twelve dollara per ton. If a method of auceesafully concentratmj| the 
ore can be secartKi the future of the mine should be bright Some 
calrite in veinJets ooeur^ In the ore and In fractures in the dykes, bo 
that it is probably of later formation than the vein. A miiLcral which 
appears to he sericitc is developed in tho quart:£ to a limltiHl extent, 
and the formation of mica In the schist seems to be the result of tho 
agents qf mineralization. 

Providence —Situated one niUe north of the tow'n of Green- 

w^ood. Though one of the first claims located^ ^nd though 45 tons of mlBc. 
ore shipped by pack train in the e^^rly daye notteil a handsome profit^ 
veiy little w'ork lias boon done on the property. The reason seems to 
have U^n that the vein, after following the shaft for a distance, began 
to clip away from it at a cijnsiderable angle- Tliis discouraged the 
operators ami about the same time quartz veins went more or le^ out 
of fashion in the dbstrieU the low grade deposits receiving the atten¬ 
tion. Kcccntly Mr. Fowler, a ptospeetor, took tiver the claim, follow¬ 
ed the Vein where it dipped out of the ishaftp and now' tlic proepect 
gives promiBc of becoming a profitable little mine- Tlie rock is grecn- 
stoac or greenstone tuGT, along a contact with granodiorite ; the vein, 
howcvefi ao fiir as developed, is in the greenstone. At the entrance 
to the oiipeii-cut the granodiorii® is exposed. Xext follows a Iff ea>;t 
and w est dyke of pcjrphyry and then the greenstone. The v'eiw seems 
to bend eastw'ard along the north side of the porphyry dyke, Tlic 
vein in the open cut strikes 21* (msg.)p dipping 60* to the eastward. At 
and between the two Niialts itj^ course is 40* (niag.) The dip Im 60* south¬ 
east. About 10' below the surface in the ^haft the vein pirmhes and 
i3 
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flalktLH for a short dlstoat^, when It pitcliw down and widens once 
more, Ils width varies from 8 inohes to 4 feet, with «i average width 
of rather more than one foot. Tl»e vein rlien is not unitonu in dirce- 
tion. dip or width. Some dips occur, faultiiijj the vein a foot or IS 
inches ea^itwurd. 

TlienJ JB fioiTiie replaccu^ent of the irttU rockj tlie giiiieastoiie beiog 
Bilicmwl and p^Titiaed, md traversed by tiny veinleK The oifie is 
white, rather watery quaiisc, often crj ataLlixed or with a tendency to 
cr}'BUlJi 3 H.v containing calcite-i galena, sane blemleT pyrite, ch^copyriteT 
with some tetrahediite, ehalcddte, ruby silver and argjontite, tinttve 
iiilver and g^ld. A little sericite ^icecaa to be developed in the quarts 
Tlie galena occcn^ in an indi or more in xiiameter, with zinu 

blende. Tetrahedrito is fowad through the galetm and the quartz, 
Cliakopyrite occura in this qunrtain particles up to k an inch in diameter. 
The thalcocite, the ricl^ silver ndnerala and the native silver and gold 
occur generally in amund quartz eryatak ht in small emvioea anrl 
erack^i through the quartz or in the nmall massei^ of gray calcito eon- 
tain«i in the quarts'. Thifl occurrence of rich minernk in filni^ in 
bcoondaiy cracks in the ore t^hown that there has been siccoudary en¬ 
richment, and that l?oth silver and gold have been carried in solution 
and precipitated. Thiw SM^lution hm probably Iwen eficeted by surface 
waters. Kot enough work lias been iiono to determine the depth to 
w'hich this enriuluuent extends, ' 

The galena and tetrahedrite are both very rich in alver and have 
good gold values. 

The 45 tons shipped in the tairiy daya lo the Tacoma smelter are 
li^dd to have yielded 200 oz, of silver and ^ oz- of gold per ton. 

Since w'ork has been resumed shipinetits have been nude which liavo 
aLw yisldijd high returns, A shipment in August gave aliout 8145 per 
ton. 

Not enough work lias bseii done to ahow the relationship between 
the vein and the porphyry dyke. Ab stated above, where expewed the 
vein bends coat along the porphyry. If the porphyry does not cut 
the vein, the latter is almost certaLoly of Tertiary age. 

A'e* T Mifvr .—Owned by the Na 7 Mining Go., Ltd., of New^ York^ 
situated in %Vhite's or Central camp. 

The vein oucurs on a contact lietween serpentine on the weat and 
black argillites on the ea«t^ and on both aides are light and dark 
jiorjihyritic dykes- 
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Tbe vein whii:b variea £roni IS to 7 feet ixi widtht N, W, 

by W. It dipa 53" K to tlie GO feet level and then Onttenn to 45". 

On the fooiwall and foming a wall to the vein are several amaU black 
d^kK^. too €lecoinp<Med for determinationp and these are of great 
assistance in mining. In the hanging wall h a dyke of gray ayetiUe 
porjthyiy. In the prusjject tunnel i?50 feet east of the s*haft. house this 
cubs the vein and faults it witli a throw of 5 feet. On the 60 
level it also cut the ore and a tongue of it divides the vein into twcs 
br&nehes. A second dyke of apparently the same rock eut^ through it 
and everything else. Ttie coun^ of this second dyke is S. E ^ dip about 
50" B. W, A dark micaceous dyke 20 feet wdde also cuts the vein. 

The vein h occa-sionally found eomplotely in the jwrpentinc. The one 
is quartz, cariyiiig galena, a little blende^ a little pyrite (possibly niarca- 
siie)chalcopyritc and tetrahedrifce. The ore often handed. On the 
200 feet leveh cast drifts the ore lias some Wnds of country rock Ipng 
in it, so that replacement hats occurred here also. The galena carrier 
silver values and the pvrile gold valu^ The ore aasmys from S^7 to 8G0 
per toTL As shipped it runs probably freni ^10 to ?15. 

The mine has been developed to tlie 300 feet leveL In J uly ship¬ 
ment and work vfere suspended on account of the dilficulty of tmnH- 
pc»rtation. 

Qufij'tz vcicLB arc numereus in the vicinity of Greenwood and be¬ 
tween July creek and the North Fork of Kettle river. They occur in 
all the Prc-Tertiaiy” rocks. With typical Assure Tcins replai.'^^ment of 
the cc.kUtitry rt^k U gonemlly somewhat pronounced. Some of them havu 
been developed with satiirfactory result^ isoine arc too poor to vrork^ 
while others seem to have lost vnlues l»elow a ss^haUow zone of j^econdaiy' 
enrichmeuh In general they have not receiveri the attention that 
might have l>eeri expected or that tliey dcjicrved. 

Oih^r o/ e&?n<imic or j?Q9sibfe imporfnnce 

111 the dittritL 

Platinum—^In the report oi last year the wdter called attention to the Flstinum. 
possibility of platinum being found in the district and noighbouring partn 
of British Columbia^ The reasons for expecting platinum in thLi i>art 
of British Columbia are:—L The vridespread occurrence of Imsicerup¬ 
tive rocks, now mostly alterevi to serpent itie. It b? in such rucki? that 
platinum has Ijeen most frequently found, and so far as is known^ the 
plat itt um of placers has been for tlie most part derived^ 2. The Nimilarity 
in the geological condltlorr^ here ami in the ^imilkameen district^ where 
themos' rodiictive platinum placers in North America are located. 3. 
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The rteeiiiblanoe iKrtweeti the chakopyrite-pyrrbotite orea of thi^ part 
of British Columbia &nd those of the Sudbury district, where thceo 
orea carrv sporrylite'^the arsenide of plstii^uui.. It has recently been 
reportc*d as occarring in the copper ore of the Eambier mine, CO miles 
from Laramie, Wyoming. In a *BTilletiii on BlatiiHiin by d. F. Kemp, 
just isanwh tlie author gi^es the results of his iDvestigations on the 
oceurrence of phitimini in the Slmiltameeiii- He found platinum to 
occur in varying from trs4?e3 to nOiirly 2 oz. per ton in 

sepetttinc bands in altenwl peridotite+ It ^a^s also detected in dyke^ 
of pyroxonite iu the peridotitOj and probably as a Becondary mineral 
in an altetod granite, 

Luring the past summer platinum was found in Burnt Basin, about 
15 miles ijast of the pi^ at sheet, in a gold-bearijig quartz vein, on 
the Mother Lodo claini Iwlongin^ to tho Contact CainiolidAted Mine% 
Ltd. Samples of the ore were sent by the manager, Mr, Henry P. 
Jackin, of Etmknd, to Baker k Co., Newark, N. J., lor assays These 
yielded results varying fi‘oni trujces to 0‘25 oz, per ton. In a sample of 
Mother Lude ore hi^iught in by tlio writer and assayed by .Mr. 3lanly 
Baker, o£ the School ni Mining, Kingston, pLatinum wum ohUined but 
not wciglind. In similar sample^ Mr, D. Locke of tins department 
obtained niwulls varying from traces tc.» OJ oz. per ton* Tlio E|nart.z 
carries frees gold, near the auiiace at least, and chulcopyrite, pyrite, 
galena, blende and molyUlenite, It occur^s in dark schistose rock 
which is prohnbly altered porphyrite eut by isyenite porphyiy dykes, 
and A basic syenitio or gnbbroltic rook. Nearby are liniCMtones and 
gmv granite. Veins of galena 4ind bleude occur in tho limestone iu 
the vicinity 

Tin.—’Is reported to liave lieeu found near lAUlglako, hut no inform- 
atiou could be obtained regarriing the exact locality It ia quite pas- 
aible that traeoss may occur in conuection with the mirujsions of 
granitic nx.'k in that part of the dii^trict But no AltermtionH of the«e 
rtjcks were observed, aueh as take place where tin oceurs in commercial 
quantities. 

Coal-—In the clastic and pyroclastic rocks of Tertiary ago, underly¬ 
ing the volcttJiics some .small leni^es or bands of cooJ are found. Weab 
of Midway, outAide the sheet, a bed U tif siuEcicnt. thickness to have 
attracted attenttoi;i, but nothing worthy of note was found in the Ter¬ 
tiary rocks of the Boundary Creek Sheet 


” Bullion {if tha U. ISuTveji No* ISit—Gwkgical Rslnti^i' UMi djuUkUEi' 

tian af PlaLmatn aci^ wociabed uuetAki. J. F. Kmnp. 



SEPrtttT 


13S A 


ihl] 


Pet wloiun.—Boringisforoit are being madtr dd tlie banksof a pond just Petralrtittu 
west of OiiaervEittoft EnouiitAiDj nesf Grsnd ForlcB^. Siore tbei rocts are 
all try stalling or igticoius^ of very complitattd structtirtt tbo disitovflry 
of oil in any ijuantity would lie entirely opiiosod to all past experience 
in the ocemrence of initierel oU. far oil has been found to occur 
where there is organic ruateml prejsent to furnish the hydrcM^a^b^^Il^Si. a 
potous rock present to relain the oilii and an anticline of some snch 
struct u ral feature which wouid fu rninli room in which it migh t collect- 
Nouc of these conditions aw prraent in tliLR distTict. 


Clav.—Clav sniUhlo for brick-umklng occurs in the neighbourhood Brwk cla^L 
of Grand Forksp on Eholt creek. Lind creek nnd elaowhore- 

Serpentine,—Kono of the seiy^entine seen was Bufficiently lua^vsiroto SrrtJ^-ntJiip. 
be useful as an omaroental stone* In White's t-amp a ve^- pure a^tap- 
atoue occurs which, near tmnsiMirtation and a market w'ould have an 
economic value* In the same locality soino fibroua serpentine occurs 
(ehtysotile a«l»«ssUBh None of the fibm ifoon possess the re4uisito 
quality for commercial purposes* 

Building FJtoues.—The grunwliodtu of Greenwood is quarried as a BmWmg 
building stone, for which on nccountof itn jointing and quality it is ^^*™**^ 
w ell ada]itcd. ftonie of the «ycnite porphyry dykes exposed on the niib 
way cuts would make gocKl building and omninental stonesr The 
Tertiary tuffs mid saUflstones where acccssablc as at Phccnia niut near 
Midway^ w ould also make good building material. 

ilftrble.—Some cf the crjratalUne liniesstonfts are sufliciontly inaasivo MrvtUa, 
and pure to make gootl omfimcntal stone^ but they are not alwap 
accessible- Many are also isdtaiile for burning into lime. 


Tlie occutreneo of clay with these limestones w^ould make a cement Cemimt* 
industry possible if there should over be an a^^ilable market. 


Hixts to PbO^PKjCTORS- 

flince there h a great deni of Hiinilaritj betwcou tbe goologicaL con- 
^ ditions in the Boun^lary diatrictT nnd thofse of other parts of 8«>iith' 
western British Columbia^ so far as they are knowm, it is quite likely 
that the expricnee gainc<l in the Boundary Creek district may bo 
applied in the districts west of it> of tho resulbi of olj^^rvation?? in 

the B^^undary district may be aummarized an follows i— 

Ore may l>e found in any of tho Bre-Tcrttar}' rocks wLere conditiorm 
for mineralization were favourable. 
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ODOjditKHu The vMifi coDJition for minerHlJ^tloo appenra ta be laeavy Tertkry 
TolcRTikiti. Oee oecara, (1) near vents thruagh which the voleaiuc imka 
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reaehetl the surface; and (^) where the ceantry reck Is exsensively 
dyke^l by the pink or gray alkaU-ayemtc porphyry. Limestone con¬ 
tacts in such areas should be pros-pected with particular care. 

On account of the irregular fonn w^hich the oi'e bexHes inay pos^ss 
and the complex njiturc of the ixtck formations, a careful and detailed 
study of the surface of the giM>und in tho neighbourhood of the mines 
would be of great practical twa^i-itrtnce in the exploitation of the ore 
btxUes. For the same reason development work must always be kept 
well ahead iif thfi actual mining. Cross-cutting must fi'equeiitly bo 
reported ten, to determine the actual licdts of the deposits, and to prove 
the existence or noiiHexistence of parallel ore shoots;. The of 

luineralirntiDn must be actually provwb atwl sinnkrly, only that ore can 
he with certainty reckonett on whicii has Ijeen actually blocked out.. In 
this connection diamond-diilliDg can be resorted to with ad vantogL^ 

Prospecting by means of magnetic surveys might sometimes be kuc- 
cesenfub *io far as the nmgnetJtic and py rriiotitlcorc-bcxHe^ are ooncerued. 
yince much of the surface hi drift-covere^b the ore-bodies do not as a 
rule liBVB any oxyfiliing effect on the 5<ul above, tliis is often the only 
way in w^hich any indication of tbe^pot wdiere a test pit uhaulrl be $unk 
can be obtained. It might al.w be applied in Bearching for ore^lxxHes 
in tJie mines themHelvc^ It has not yet been attcmpteil in this dis^ 
trict+ 

AMierc the ore ticcura at a limestone eontacb the limestone wall may 
often be used for following tlie ore^ it being kept in mind that the 
does not always follow strictly along tlie contoct, and that tlio Uinu- 
stonc tnay pinch out without causing the ore to Likewise disappear. 
The dykes in cases may Ije used in the same way. 

The pyrrhotite and magnetite should always bo oA^aycflp os iMirren- 
looki ng material may carry good pay val ues. Tlie minerals in the oro and 
the conditions w'here pay values oecur should be carefully studied with a 
view to ascertaining which mincmls carry the vahieo, and what were the 
caruses which pnxIocM the concentration of valuer. The pc^^phvry 
dyked themselveii^ while not mineralis^t in the same way as the coun¬ 
try nxrk, uiay in places prove auriferous. In a s^pecinten from a 
similar alkali-porphyry dyke, from tha Valkyr mountains, east of 
Lower Arrow lake, examined Wt- winter^ free goiti am a primary con¬ 
stituent was plainly visible^ even w itii the naked eyfe 

HincOj with the excc:ption of certain deposits in Copper cariip, there is 
no Kone of osydation and eecondar}' enrichment in the large de|}Osits 
while the general conditions remain unclianged, no loss of values k to 
be expected in depth. 
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PlAtuiui)^ should bo tested for m the eopper ores and in tlic qoarte Plmtintim, 
ores. Gniveh? of streitmiB drainin^^ areas of HOipentme ^oiild be 
paunwl for platinum. In places the nuggota are uomotiinrca brown or 
leatl'crjloUireflp hut bocome silvery white when treated with nltrie acid. 

The serpentines thenwclven, especially where eontainmg chromite 
(a ma^Detite lilse mmeml)s might be assaycil for this metal- 

In the oxydizetl type of copper deposit a swiuie of enriche«1 sulphides 
occuni IwtwecD the oxydJzed minerala and the pyrites- Below thia 
zone of enrichment the deposit may or may not have snflicient values 
to pay for working?. Sufhcient work has not been done to detennine 
the lower limit of the swne of enrichment. 

The tjuai^z veins merit more attention than has Iwen given thenn 

In prospecting, it is t4> be remetidjored that float may have been 
ourried a considerable distance, even across %ulley^ by foimer 
glaciers. The general coerftfl foliow^l by the latter was about S. 30* 

ELj but it was influenced by the hieal topography. 

FJflOI>rCTIO?f. 

While a little high grade quarts uro wfui shipped! front the district 
by puck train, ore pwiuction may Ijc wlid to have commenced in 1900j 
after the completion of the Columbia and Western railway into the 
district^ and of theOranby and Greenwood smelterg. Since tliat time 
the fipproximate tonnage shipperi and anvelted is as followH :— 
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The production for 1&02 will exceed the total previous jielilp 
in apite of the fiict tliat a shortage in coke, tlie Fcmie stnke+ 

necessitated the closing down of the smelitera and mines during part of 
July aiid August^ and that lack of power at the Granby smelter^ duo 
to OAceptionally low water, has, all fall, prevented the i^melter from 
rnDiiing full blast. Practically all the ore produced is treated in the 
BQiolters of tho district Since the coaipletion of the braneh of the 
Great Northera Railway through Grand Forks to Republio, -some 
Bepublic orea have also la?en shipped to the Granby smelter for treat¬ 
ment. 

There are three smilter^ in the district:—tiie Gmnby at 
Grand Forka^ the B. Q Copper Co.*s at Anaconda (Greenwood), and 
the MontiX!^ and Boston at Boundary falls. These plants are modem 
SroMiert, and Hrut-clnsd in eveiy respect The Granby amriter has a sampler of 
2,0<X) tons per day capacity, four furnaces with a Oiipacity for these 
ores of 360 tons daily each, a briquetting plant for flue dust and two 
converters with all the nece^^ry and accessory plant. Electric fiivd 
hydraulic power o^iciato numerous automatic and labc^ur-i^viT^ dev-lci^ 
Tlie mntte from tlie other Bouiidar)^ smelters and from the Hull Mines 
smelter at Kelson, U i?ent here to be converted to blister copper. It is 
pn^posed to increase the plant by two more furnaces. 

B, C. Copper Co.*s smelter, Greeawoorl: The plant consists of ore 
bins, sample mills and two 2,3(K) ton furnaces, ai rangod on a gravity 
sptom so as to require a miniinuni of energy' and labour. Buring 
January, one 3(lO-toiQ fitmsce smelted on iin average Ioels of 
Ore daily, with a recoi’d run of 460 tonFi of ore in 24 hoiirsv From 
these hgures the remarkable adaptability of Bomidary Creek ores to 
siacUing is readily prcrcived as well na the skill with which the 
smelting oporiitionh are couductedH, 

Tlie Montreal and Beaton Copper Gf>,, have taken over the Fii^Htic 
emrlter at Boundary falls to treat their oies from the 8unf»et and 
Crown Silver* This smelter, which was built for pyritie suaelting, was 
never operated as suth, and hjis now Ijoen fitted up for ordinaty 
amelting. Tlie plant consial^s of one large furnace olid a sampler. A 
aecond furnace is contemplated* 

umViT iiisTonir of tiik DisTKicrr.^^ 

Hie first man in the dktrii^ was Charles Diet^ of the Rjiersida 
Rotelt whoemue in, in 1857; "Old Jolly Jack' Thornton, who still 
reside-s in a cabin on Boundary creek, was the sectind mail. Boundary 

* M»t of the h^nHu tnade ara b[Ui«c) tm mforHistion itu|j|4kd br John 

But, ODE of the eviy jHonfef n. ^ 
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CT^-jk Wiis worketi for plau^r gwUlt 1362^ a flUiall town being located 

south of the Intematlonal boundary' line- In 1384 the first imnemi loc&ticra. 

claiiDs In southern B. were Htaked, the Victoria and Washington^ 

afterwards Old England, located on Bock eieek a few miles above Kettle 

river. The same year two of the pioneer pmajjectora, J<»hfi East and 

W, T- Smith came to the Boundary creek district, and in I33& tlsoy 

located the first claim in the district, the Rocky BaCj now the Tunnel, 

on Boundary Omsk near the fiills, Tlie aame year they also located 

the Xon^uch in Soiith^a camp. 


In 1336 the Brut® claim on Ingram Slount was located by Eaat, 


In 13fi7 George and David Leyton and Geo, Y, Boweniian located 
the Big Copper, as the Blue Bird, They went on through to Trad 
creek, whem they mode some location^ around wlmt is now Roasland, 
but tliey allowed their claims to Lapse. The King Solomon waa 
located by Lefabm and Eyiicli, who threw' it up. In 188S it was 
aetjuired by D, C, tNjrbin. In 130Ck-Sl there w?ero sonve locations 
made by JamcM Attwood nmi John Lemon acv>ijnd the Buckhom. On 
SLay 2 t 1, 1001, tlus Mother Lode was staked by William McCormick 
and BLchartl Thumpwn^ an I oti June % John E^tst located Ihe 
Sunh^et nnd Win. Ingram hicat-d the Crown Silver, 

The same summer the pioneer prospeetora cro$^ over to wdmt h 
HOW' PhiCiiijs. Matthew- I loiter located and nivmed Knobhill. Attwood 
located the Brooklyn and Sumrnit camp, Scott McBoe, Geo, Taylor, 

Henry M'hitc, Geo, Uumherger and others also mode localione, White 
and Attwoocl, hi iiartioular, locating AVIuto and Attwc»od’s camps. 

Uko Providence wm hx-atotl in 1801 by Dickman, 

In 1303 Howard C, Watters brought in a 2-Jitainp mill, whicfi wee stamp millfl- 
Set up at Boundary^ falln to treat the quart?, of Boundary falh and 
American bay claims^ The Providence shipped about tons of oio^ 
which i*ii said to have ncttwl ^15,000,. The Skylark is said to Imvie 
shipped Sa^pOOO or 830^000 worth of ore. Interest in the low grade 
ore bodies in the early days is said to have been awakened by Scott 
McRaOp who nunio a trial shiprnent f<]j- outside ciLpitah and by E, F, 

Sudani, who sampled the ores and brought in out^iide mining incn+ ' 

The town site of Midway, formerly known m Eholto;, w'aa acquired by 
Capt, R, C, Adanift and osiKxHates of Montreal, in 1303, The site of 
Grecnwfkod wm acquired in 1805 by Robert Wood, who immediately 
foutideil the town. Grand Forks waa one of the earliest settlements. 

On the nd%ent of the Columbia and Weatens rad road most of the 
camps sprang suddenly into incorpomted towns. The chief tow ns of 
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tlio (liatrict ftre Graad Forka^ Eholt^ Phcenix, Greenwoods Ariftcondu 
And Midw&y\ with settlementA At DeArlwood^ Boundary falla and 
Carson. 

The population of the district Is supposed to be in the neighborhood 
of 10,000. The chief Lndust^ gn which practically all the others 
depend h miIlinJ,^ Tlie attendAot Industries and oecuputioiis are fully 
repi-esenUKl. liumljering h cariietl on to some extent and mnehmg h 
becoming Importanh It U found that the lower valleyH: ai^e admirably 
adapted for fruit growing* and applet pi urns and strawberries of priii>a 
quality are now being cultivate^!. The mining campe and towns aflonl 
a gCMxl market frjr nil such produce. 


Geoloov of this Wi-:5iTERN Past of tiik I\"rERNATiojfAL Boundary 
{411x11 Parallel^ 

Dr. JL A. Barrf. 

I left Ottawa on ^lay '27 and joined the Boundary Sut^vey party 
under JEr. W. F. (THara^ at Green w<kmL Active field work 

was begun on June 5 iuidj owing to tlic nuunually favourable weather 
this scAAOD, continued with but few interruptions until the middle uf 
Octolx>r+ My field expenses wei'e* as last year, paid through ifr* 
King, our Chief Commissioner* by the Departmeufc of the luteiiorTbut 
the waguA of niy AMj^bqtfvnt* F. Nelm^ were thi^ season paid by 
the Geological Survey Department. The geological w>rk of the 
summer wa-s divided into two parts correafiondiiig to ddlerent sections 
of the Boundary bolt travorKKl by our |iarty. The following sketch 
is a brief huBineait import of the work rinme* embodying a few prfr 
Ilminar)' and general considerations on the arpas covered. 

During n rapid Journey from Midway to Uio t^imilkameeu river Mr. 
O^Hara collected iiifumiation Atlditional to that Becunsl lust yi?Aif for 
the completion of ihc topographic map of that aeetion. la this «'aj 1 
WAA Oiiablcd to have a preliminary view^ of its geology ■ material was 
gathered which will be of value in a future more detailed goolugical 
' examination. Three weeks were thus devoted to tho reconnaissance 
of this section of the Boiindary country. The belt measures 43 mUes 
in length by from 4 to 5 in breadth ; a greater width could not be 
covered because of the fact that the main camp, to whioh 1 was 
attached* was often compelled to locate on or south of the lino^ while 
it eeenieci best to concentmte attention to the Canodum side iw* far as 
my own work was concerned. 
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Tilo whdle ^It. lies withhi tiiat iJivisi^n of the CorcKU^^mu MouiUJiLn T^iogras^hy 
sy^fWio called by I^awson “*Tk-& Interior Platenn^^ it in aitnatci;] midday, 
between the Coiwt (Cio^tade) range on the west and the ccunpleit, rather 
mdefinitely bounded Gold ninges on the k'mtf and forma tlmt 7jDne of 
tlie Rocky mountain region of tll-e least strengtli of reUel. 1 n the 43- 
laile ‘Rection e!^amin^I this sea^n the altitudes of the highest aunimitd 
mrtdy exceed 5+000 feet above sea-leveL The deepest valleys arc 
those occn|sie<l by Osoyoos like and the ISiiniikaineen river Jit its 
eastern crossing of the 49th parallel of latitude. The lake is almost 
exactly 1,000 feet above iiOft-lovelp and the river is at apprexiunitely 
the mine altitude. The average elevation of tile higher ridges and 
rolling hills of the lM?It U not hir frma 4,500 feet above sea-level. 

Tlie whole of the topography is the imniediatfl product of long 
oontlll^n 1^1 denuclntion which Isas gone oonsiderably further than in the 
coast range studied lost seJison. In this central part of the Cordillera 
the ulpine homs, serrate rldgcsp amphitheatres^ etc.^ are absent aiid^ in 
their stead, the relief is composed of an irregular ofEsemhloge of old 
mountains, low dDmes+ sugar-louf forms and ridges of relative ^onene-ss 
in aspect, all roundwl into the pn>filcs characteristic of inountaias that 
have long sufferiKl eiMsion by atrearas and as long suffered loss during 
the ftlow^ but sure streaming of rock debria down the filopes, Theflo 
slopes are thua of the type calletl ^grudcfl/ i-e., they ai^e generally of a 
degree of steepness wlieitby the Icxjse material weathered ofF fmni the 
berbmek cam afiflumo the form of long, ‘^mootii slopea of w aate iiiantUng 
the hills from top to liottom. Bare rock-aurfaces in stich tt>pography 
are much loss comiuon timn in truly alpine, younger mountains. 


An important ixpnsei:|ueiice to both the geologist niid tlio prOii^pector RvlniidU ot 
iu found in the comparative itwu^i'cssibility of the bed-roekp covered os 
it is by the woete. The study of rfXrk-diNtrtbutlon and structure as touiiuinj. 
w'oll as the discover)' und exploitation of mineral depisits^ are, for this: 
reason, more dilheult in such moMutuins than in those characterized by 
ungradodp alpine Kilopew, This general fact must never be foi^gotton in 
estimating the economic iinportmicc of the Cofdilleran zone, mw called 
the ' Interior Plateau.'' It is, for oxninple+ highly probnhly that the 
^imilkainooii district will repay much initial expenj&e in boring for coal 
even where the prwpectcir liaii but ftjw uuteropK of tko ct)ul or it^^ 
asaociated formations to guide him in the development. In other 
worrits the few natural exfKHureit of mineral-bearing strata, velnar istivt 
in ^gratleri" mountains are w'Orthy of apecially energetic study by 
mincRi and govenifiient sjurv^eyom, more for wluit they indteate concern¬ 
ing inineral deposits buried under the adjacent * w^ash ^ than for their 
own parriculor mineral crtntenK Tliu oconotwic develojunent of tho 
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' Jntcrior PUtenu " wuatt tliereloTOt reliiti%'ielj alow and expeDsiva, 
as ii bemiEiey settled and Intel ligetit prtsspeeting continnea. it 
prove to ba na rich in inmeral resotirees os any other part of the 
Cordilleran region. 

From Uie ospetietice gAinod on the m-onnai^isfiitoej mpid as it 
1 am forced to c.'onsider it as inadvisable to describe the region as part 
of a * platean/ SuAi a nanac Tfould implj ttiat the area onee fonned 
a portion of a more or less continuous^ {lat-topped or gently rollings 
elevated tracts and that tlie existing diversity of relief is the eflbct of 
erosion acting through a long period of time on that block of higli 
land. Such is the Tiovr advanced by I>awKon for the * Interior 
Flateau.^ Hia ev'Idenco for it was derived from the study of the 
DortUerti |jart of the same mountain-zone lying on either side of tlie 
nuiiii line of the Canadian Pacific Railway (of the Kamloops sheet 
and corresponding report by the btc dircolor of this Survey). The 
preparation of the simple^ Ihtttifeli surface of tlie * plateau* in this zone 
of enonmoua structurul complexity is ascribed by Dawson to the pro¬ 
longed eromon of the erucnpled Palieozoic and Mesozoic strata cam- 
potdng a one* lofi^ range. In tliis way, provided time enough vere 
allowed, an almost perfect plain of denuflation (a pctieplain) would be 
pn>duced. »^tTOng bodUy uplift of the denuded are* would, then+ by 
the theory, give the elevated * plateau/ On its surface the streams 
would be given renewed |>c>wcr to lowec their channels^ deep and narrow 
at first, deep and tloring open later on in geological tinie. To such 
activity of streams in a second ^cycle* or era of denudation Dawiion 
nttribat«ed the great and snmll valleys sunk in the * plateau,^ and in 
secordanoe vrith liis thcoiyi tlio second period of croaion was renponsihk 
for nearly all the existing diversity of relief in the extensive * Interior 
Plateau/ 

Along the International boundar}-, Imwever, the evidence for two 
such cycles of denudation h but (slight The chief |M>sitive criloHon 
for the previous exlntence uf an undisscctori plateau underlain by 
truncatixi strata folded and faulted by mountai n-build Leg, ij^ the die- 
coveiy of remnant areas of tliat plateau not destroyed by ercwion^ 
Such remnants seem bo fail entirely between Midway and the nearest 
outlier of the coost range, the Okanagsn mountain.^ Tlie niountams 
have not the broad^ Hat tops expected, but are generally of conical or 
ridgMiiaped fonn, such os belongs to a range worn down in one cvete 
of denudation. Tlie aceordance in altitude of the summit^ is fnr from 
lieirtg perfect, and such ncctudance as does exist can be explained by 
other conditions of mountain Aculpture. Further attidy of this topo- 
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(jmphy will be fwiJitated wlien Sfr. O’Hftra'a fliuil topographic niAp of 
the boU iis complete^fi 

In the pcnodj tlie CorciUIeraii glacier^ nio^iog .’iouthwnrdlj GlAcWcm 

between the ninge and the ^uil of the Gold niPgfts, completely 

coveted the highest ^ostimits in the belt+ The result has to dis¬ 
turb the pre-glacial mantle of rock-waste which lay on the old 
mountain!^- The loose rock-matetial was, however, not earned far, and 
it La probable tliat the amount of soeli jnatcrial now resident in the 
belt in the form of Ixpuldcr-claj, at.ratifle<i glftctal gravels, sands and - 
olaya, is at least us great aft before the iee moved over the country. The 
field ob^rvations agreed in showing an enfeebled erodve activity of 
the great glacier in this part of its co«m. Ita terminal nioraine^s are 
not fiir to the &f>utliward across the Boutidary linCt and the g^e^it 
abundance of drift and but slightly modified pre^lacial rock-waate 
indicate that the glacier was depositing its Itiad of debris rather than 
scouring oflT the prodnetB of weathering from the rock-surfaces w hence 
they were derives L The eonditiona recall llie u^fal paraUel tlmt has 
been made lietween gW-iora and rivers. At tlie low^er end of each the 
goolcigicnl w ork consists chiefiy in depoaition ; a delta corresponds to 
temiii^l and ground inommes. Added to the cs-idenco of slight 
glacial erosion indicated by the depijsits, If that derived from tlio 
fact that well-develo|H?ti rochca moutonuiL^ striated, grooved and still 
firm, are notably rare. 


The glacial vrucor of mcl:detritu.H thus left on even many of the 
Bummils as well as in the valloy bottomOf often corresponds in depth, 
continuity, ond surface configumtiori to the pro-glacial veiteer of 
weathering pnducta expected frtna the secular decompisition of the 
difterent fonuatioiis of the belb Access to bed-rock and prospecting 
for nuneml deposits are therefore almoel as difficult m if tlie count ly 
hod never been glaciated. Compensating in soino degree for this dht- 
advantagCt perhaps more than compensating for it^ the veneer of de* 
composed TOtik-rnatler* often avoiding rich, strong soibf^ will more and 
more prove to be a valuable awt to tlio eountrj', since full varied 
crops can be grown upon the veneer, not only in the valleys, but often 
far up towards the Kiumiuits of the intervening mountains. 


As in most glaciated regions^ the glacial sands, gravels and t ill of 
the valleys have been cxtensi%'ely terraced by the respective stimms. 
Fine examples of buch terraces were seen along the west fork of the 
Kettle river. Bfjth there and clsewdiere in the belt, excellent iUustra- 
tion was found of the influence of roek-spuia from the adjaront 
mountains in prescribing the terructHlepoHit« as they may now^ lie jpecn. 
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Tlieijt ttpuris luive i^ontralletl the mefnidering of the streftiil-'s iti mucIi 
fashion as to neatrict the vfidth of the lueiinder-iielt more and more as 
th4‘ wtreAfiiH l^vo cut down tlieir dianneLMr Tlie upper tet’mce?i iLAve^ 
fur this reason, not been undereut and destroyed m tlie later &wLng!g. of 
the meanderinpf etreajiL% Exi^dlent farxn land hua been preserved 
thereby aitd it fornxHi u in^nHidenible part *?! the eeunomiu resources of 
the re^on. 

An intewittnj^ feature of this channeL-sLnking Is illustrated 

at manj" j.Toirits In the belt^ biat a^iii beat of u\l in the valley of tlia 
Kettle river near Midway. Largftt more or Jess synlinetriu and regular 
alluvial couoa or Hteep-!*l0[>e ftiiif^ of rooknietritua have been washed out 
of tJie lerniL-e sands from lateral gor;^. As tbq niain ri ver to whiuli the 
drainage of the gorges is tributarvi switig^ to the foot of one of these 
cones, the cone may be juartly cut away and thus truncated, and the 
* baise level uf erosion " of it§ perennial or wet-weatlier stream is 
lowcmi and tlie cone cut away by that streain. Diaslfcted cones 
regularly terraced by the repotition of this pp>cess are well displaved 
along the almost treelcan vaU<^y-waUs of the Kettle and other rivens. 
Just Dorth of the town of ^fidway, a young, inner cone has been built 
up in the deep, flaring nixtuK i>f a terraced older eone ainoe the time 
whi'ti the Kettle river swung aw'ay southwarti t^i it* pre^nt posltioiL. 
Tlie wliDle C4>n3plex forai show's how' senAitlVH are the degradatioii and 
Vuggradation' of Alluvial niaterinl to ehangv« in the position of the 
ha-se level of erosion. 

LTiitil the toja^graphiic map^ uf the Ixiundary belt surveyed this 
iieason are fiuiebedt it ia impassible to present a report of enduiing 
value on the distribution and atrueture of the solid rock formations 
met with. Hie I'ceoiinaissanee the Ijelt fraai Midw'ay to the 
iSiniilkaineen river reisulted in the recognition of at least five chief 
divisions uf its rr>ckt4 CHdest of aU is a group of crv^stalline schists, 
mica-giieisses, mica iicbists, granites and granitoid gneisses occurring 
on the shores of Osoyoos lake^ Thfest' are of great but unktiow n age, 
older than a secojiii divbdon uf rocks abto enormously plicated, cleaved 
and broken m the atreiPs of niountain-buUdillgr This second group ia 
eom|)osed of phyllites, slates^ i|uartritea, chloritic schists and amphibo- 
Ht<‘ii with highly altered greenstone and true volcanic bands. Cbitflin 
Irnsw of ciy-^stallino limestone are alao pn^vkionally referred to the 
same great KortOA. Throughout its extent, but more i*fipeciallj in the 
phyllitic and slaty members, i^u^viz veins, often of huge size occur, but 
so far, they have proved to be practically liarren of the precious 
metals. Thbi thick and important sorites of roefca outcrops at intervals 
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fftmi lilt? weridmn lying rtlixmt seven miles w^st of Midway nearly to 
the Siimlkaiiieea- Ko fcH^ils were discoverable. 

Uiiconfomiftbly ovcrh-iiig the TitefeASiiorphie gnttip ore outliei^ of 
Tertian' sedimentary roebs^ li^ht nod dork gray aandslonesj gritN, 
conglumcratefi and aliales^ nil gn^tttly disturbed and so much deHtroyed 
by erosion m to raprcfsent but n wnuiU ji«rt of the once thick and con¬ 
tinuous formation, douhtlGsa at one time covering the entire belt. 

Leaves aud stems of exogOnolts plants of Tertinr)^ Imhit were found in 
the snntbitonwi of a long monoclinal section on the wngiHl road about 
four mUes wist of ^ifidway; axtd again in the guk-hes tributnry to the 
Kettle river near the bridge about two miles farther up stream ; and 
finally^ fn>m a well-expcHod section in the canyon of Hock cm<k. Partly 
interbeddorl w^itb^ tjut for the most part overlying the sandstone^ and 
shales^ are thick, ba^ltlc auil andesitic lava Koiffi's, luffst and aggloui^ 
erates which have Hhared the dklocations to wliick the t^etUmenta have 
l>een Mubjeetod. Numerous dykes and laccolitide masses of varied por- 
pbyritcH cut bc»th ernliraents and lava^. The exact age of these rocks 
cannot be ^Htated until the (itmll colleetioaat are deberminetL 

Several intrusive ^tock^ ItathoUth'i and nuiny dykes of dioritc^ gabbro^ 
granite and of an iutereetLng syeuite of alkaline ehsracter, cut the 
fottuatiomi oklor than the TertiarieSj althouglii on account of their 
unwjueeste^l condition, it k lxdiov«?d tliat^ in general, these erupti^-^es 
are of later date tluiii the ftiflailiferoUM Ixxb and overlying lavas. Rather 
liberal collections vrm noule from tUbi great army of intrusive and ex- 
trusive igneoui^ rocks ^ the niicroseopic study of theiie during th? coining 
winter w'ill form a vslualde aid in the next detailed study of the belL 

Exc<^pting the aunforuos gravelif of Rock creek, w'hieh have been ^nn«ni4ii 
w orked in a desultoiy' fashion for forty year?! (now almo^it entirely by 
a few resident Chinamen), there is no minera] deposit proved to be of 
economic importance in tlic belt- Indications of copper in the form 
of the common sulphides, occur in narrow quartz veins 0cCup3'ing zonen 
of fracturing In mineralized quartzite on the Kettle valley slopes tw^o 
mQes nortJi-west of ;MTdwAj^ but they do not appear to warrant devcl- 
opjiient- Other narrow' quartz veins containing the tellurides of gold 
and silver (caJavorite and heasite) are reporled from the diorih? found 
on the northcrti end of Osoyoos lake, west side^ East of that lake, a 
three-fcct vein of pegmatite, bearing cassiteritc^ has likewific been 
repinied by a prospector aa cutting the coam grunito. No opportun¬ 
ity was afTiird^l for visiting thifse localities during the reconnaissance. 

Seams of Ugnitic coal are embedded in the sandstones and shalca of 
the Rock creek Tertiary, but none of them yet discovered is thick 
enough on the surface outcropping?! bo be worth exploitation. 
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Th« larger part of the Held aeaaoQ, from July 1 fco October 15, sia 
de\“ote<l to jiKirc detailed study of a ^ond belt a^djacent to the bound- 
arv line. Tlie belt mea^tirea IQ miles in width and 51 in l,engtb;» 
e^tteuding frtim Cascade City on the Kettle Hvor to a point 5 miiea 
east of the Baldioii river anil near the watershed betwotfn the Colum¬ 
bia and Kootenay rivers. Part of the area ia ixjvered by the one- 
inch-tu-one-mile TraU mapsbeet-, alreatly iaeuei] by the Geological 
Survey. In that section of the belt, attention was chiefly given to ths 
ilelimitation of the fomiationa found just north of the boundary bat 
n^>t dlffereciii&ted on the prelinsiiiary edition of tho Trail slreots the 
only edition yot issued. Since the Hossland camp, on aoeount e£ its 
importance, needs s^ieclal Inveatigatlon at once by a party spending at 
i«jwt two sensona in the campp little time was tliia year taken In the 
field study of the district inuiiediatelj surrounding the clty« 

The whole 50-mile belt lies in tliat Irregukr Mjnn of the Cordillenm 
mountain nystem generalized by Dawson under the name the Gold 
llanges. The relief Is stronger than in the park-country, in which the 
party spent the earlier part of the summer. The summits here reach 
altitudes of over 7,000 feet and overlook the ColumblH river at 1^400 
feet above sea-level. These mouutajas, howevoTt rarely as-^iiine an 
alpine form, but usnuby present the appearance of rouudeil, forest- 
covered riilgea jrnd domes characteristic of the soutbeni part of the 
Gold Hiuig&h The gre^iter fthundanoe of rciek-exposures both in the 
river canyons and on the sunimits make<§ geological study less diflieult 
than in the ^Interior Plateau,' but this feature is offset to some extent 
by the thick forest which inipcdes the progress of the eaplorer to a 
tiiarked degree In all pjtrt 4 of the belt except on the highest summits. 

Tlie terrtiHcs encountered nro for the lUOfit part highly orystalline, 
partly ciyataltiiic aehiKts, partly igneous formations Until microscopic 
examination of thn itdlpctionu from the different rock-menibers is madct 
no account of esseiitial value can be given of conclusions derived from 
the field observations made tltcse rocka Some idea of t!ie great 
variety In the igneous formatioii-S msy bo gathonxl froin the fact stated 
verbally by Mr. Fcrrier, formerly oflioial potrograplier to the Geologi¬ 
cal Survoy, that, >idthin a radiu-s of only 5 miles from Possland, I OS 
rock-types have slfcady been discovered. All of the foniiations except 
the later dykes and iutnisivo idtocks have been intonjudy folded and 
faulted and subsequently so deeply eroded as to give little immodUte 
eviileJioe as to the g^logieal history of the region. 

About oni*-third of the belt is utiderlaiu by metaniorphic rocks. At 
its extreme western end, a small patch of foliated, coarse, biotite gne- 
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3S8«tj cut hy pe^uHtite veiits And by djkea of periclotiteT l epreb^ntif an 
Arch«f:*n (i) bfljid cDtering the belt from beyond Qiriatimi lake find 
tiie Kettk rivets A Diueh more estenJiive,' thor<>nghly crystalline 
series of trumpleiJ sehlstiise rucky occupies most of the belt between 
its eastern limit and the Salmon river. TId.s series includes quartz¬ 
ites, phyllide, cbloritio and sorieitic biotite ^-hists, thick pods 

of crystAlllne Umesfeone, limplaiboHtes, etc. Much of this* aeries has 
b«n referred by the hrst reconnaissarico of tho Geological Survey, to 
the Selkirk aeriey. It seems to be unfossUiferons throughout and olfers 
the characteristic difficulties in UDraveUing structure and plotting 
boundaries that every worker finLla in tJio Gold rajigcs. I-iying goo. 
graphfcaliy between the firnfc two i^rii»» is a third, cxposftl best in the 
phylUt€*s^ quartzites, slates and marbles of the Pend d’Oreille eanyon_ 
Indirett evidence suggests a Carbouiferous age for thb'tlimJ group of 
metamorphic rocks. 


Upon these cuinple)tly foldeii schistB^ the exteusive volcanic cieposits 
associated with the ortMleposits of Hosslaud, were laid down. Basaltic, 
andesitic and more acid lavas, tiow^ tnifs and agglomerates, cover at 
ilic present time a second tbirtl of the belt. Erosion has not only 
Biwept away much of tile thick volcanic veneer from it« basement of 
crystalline schists but has brought to light SMiveml large stockit of 
granites am\ syenites intruded into the volcanics since the latter were 
erupted, folded and faulted. Abundant but obscure remains of 
endogenous plants of late Mesozoic or Tertiary habit were found in cer¬ 
tain slivty osh-beds occurring at the crossing of Little Sheep creek by 
the Boundary line. The^e foaisik, when determinud, should throw light 
on the age of the older volcnnics of the Rossland series. 

Still younger than the plant-bearing beds and the overlying volcanic^ RocIcb ptok 
is a fifth series tinconformably related to them. It is not important 
either Gconuiiiiually or with respect to the area coveredt but has. interest * ^ 

on account of the light it th rowes on the geological history of the region. 

It consists of various ^^tches of probably contempomneoti?^ un- 
fossiliferouy s^ilmente lying on the older agglomerates and on the 
phyllitic(Carboniferous 1) formation. The rocks eoniposmg these patches 
aro coarse conglomcmt^ and sandstones, sometime? acocmipanied 
with tutfs and lava How vs of basic composition. The patches are believed 
to be of Tertiary age, remnanLi of w liat is, for the most part, regwrded 
as an irregular, necessarily myre or less interrupted, group of river- 
gravels strongly cemented since being deposited. 

Numberless dykes belonging to several ditferent epochs of intmakpn, 
cut the^ five formations and the stocky and batholithic masses which! 
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for convenience in n preliniii^ary statement of tbe work tianc In-st 
scAson, have been roughly and wit li esttreiim brevity, hero distiiigu injicd. 

Aiiipng the more pressing problems belonging to the general geokigy 
<jf tire belt b that «tie referring to the method or methods according 
to wliich the intrusion of the granites and syenites of the great 
intrasive bodies took place. It beoame clear to mo from a sttidy of the 
facts oWrved in the field, (Trat none of the existing theories of intrusion 
adequately explains the conditions characteriaitic of these stocks and 
batholithic bodies. The origin of the suhterranean cliambers uiiee 
occupied by those bodies, and the process by wbieh the invaded form¬ 
ations were w far dbplnceal by the irruptives, form different plms^ of 
the same problent; their discussion has to do also with the origin of 
the alraiiflaut igneous rocks of the belt. It lias been considered adviN- 
able to ppp«mt in a genemlizEil form, the liyjxjthesi* derived from the 
field-studies of the jiast two aeasolm in the Btmadaiy as well as from 
earlier investigations of eruptive srea-s, rather than to note specially 
in this report the eoncrete phenomena observed during the sea.son 
just closed. (The slattunent of the hypothesis will be given in two 
pH|K<rs appearing in tlm American .iDurna! of Seienee.) 

The glaciation of tlm belt led to more severe erosion and more 
complete removal of roek-dcbria than in the region west of Midway. 
Tilt* <lrift- is consequently less abundant and the rock-esposures more 
numerous. Tim upper limit of glaciation was definitely fixed on Hecord 
filountain ridge weal of Uosslond and elsewhere in the belt, as very 
close to 6,400 feet above tW sea. The smth-tlowing Copdilloran 
glacier wftH, at its iimxiuium, S,000 feet thick over the axis of the 
Colutiibia lUver valley. Many horns and ridges at that time, projected 
above the ice os ‘nunatak.t’ Above the 6,400-feet contour, the 
summits are covered with felsenmeers or mantles of often deeply 
dccaye^l angular iwk-fragments slowly streaming down the slopes. 
The relatively few ledges there exposed are mgge«l, greatly weathered 
and, like tlm fclsenmeera, bear no drift. The contrast with the 
glaciated slopes below is always sharp and striking. 

ainrai tlie main purpoae of the survey along the Boandary is that 
.■special one of developing as far as pnwticahle it detailed structural 
section acroan the whole Cordillera, not much time could be devoted 
to the different, thoi^h connectetl, problanw of the mining geology of 
the belt. Many claims and a few working mines were, however, 
visited, and data collected which will be used in the preparation of the 
final report on the Boundary, Of particular interest was an extensive 
deposit of hematite, largely limonitlEed, occurring in the marbles on 
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the n^rtb aide of Bn^undary creek about oae-half mile up f^tream froni 
itH conflueniL-e ^“ith the Perul DSOreillfe The ore-body Im beeu traced 
ou the outcrop for a distance of a mile aud a half. It is of variable 
tldckncJi.'S but tlie d^^gtijc of the varlution could oot be fully determiued 
because of the lack of tiine and of imtural exposures nt ruafly polutSi 
desired. A tujmel has been driven forty feet into the solid ore where 
it Boundary creak but much dovelopineut work wull be nece^^ry 

Ijeueath the deep wash Ijefore an accurate uccoiint of the prospect can 
be ^ven. A few grains of pyrite were seeti in ore-fmgments taken 
from the dump at the tuned ; failing tlie miuired assays m jet, it is 
impossible to be certain how far the ore is lujuied by the sulphide^ 

Partial assays reported by Mr. Feeny, one of the cfrownera of the 
pmperty, showed 59 to G1 per cent of iron in the ore^ winch h thut! of 
high grade iiualit\% Tim appireut istrengtli of the ore^bcwly, the 
proximity of abundant flux material, of wood for charoDal furnaces^ 
and the eaaj' access to the property- from the Nelson and Fort J^heparfl 
Railway, render tlie depi?sit worthy of ^ipeciid attention. It is highly 
probahlt* tlmt t»ther similar <iei>03ib<i will bo found on further prospect¬ 
ing in the ’vicinity, ilarbles of economic value may al$o be expected 
to occur as phases of the thick niflasca of crystalUno limestone lying 
between the Fend D’Qreille river and the Salmon river. 

The general rock^typea and structures eliamcteriatic of the Hossland 
camp are knoTiTi to be represented in other parts of the igneous form¬ 
ations to w’hich they belongs and smaller ore-bodies similar to tho^ at . 
the eainp have liecii discovered at points distant from the city* It is 
therefore [>os.sibte that other oopper-goid ore bodies of unportanco 
cotnp^l^able to that held by the depa^ita of the fanioua camp wUl be 
found elsewhere in the voleHnic series. Quite dil'erenL, low grade gold, 
silver, and copper dcjxwits in quartz-veLus have been staked out in the 
achintooe formations Ijdng east of the Salmon river. Ho £ar, the ton- 
nage of ore-bearing quartz expowd at any one of these claims is ho 
small as to lorhid acti^'e developments ilany qunrtz-veina in the 
sehbts mid quartzites forming the rough sierM betw^een the Salmon 
and tlie Ko-jteniiy, run from to 150 feet in width. Tliorotigh pros¬ 
pecting among these, checked by numerous may yet reveal 

precious metal ilepotits of great value, though they muKt be expected 
to show only low-grade ore. Tlic most favourable outlook will be for 
free-milling gold^quartz. 

The auriferous gravels in the abandoned former channel of the Pend Aarif^^rauA 
D Oreille river were among the first deposits to draw' the attention of 
the mining world to the province of EritLsh Cblumljim The gravels 
at Etjundarj Tow n seem now to be practically w^orked out and no min- 
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log hfl!* ^006 on for muoy years at this eacap. Plai:eri.iig anti ^tiipi-ni^ 
on a small scalo wre earned on by the few' mnehers occupying the Pend 
D Oreille valley. iSore extensive hydraulic works were id pnsicesa of 
eonstnictii.™ this aunmier at the moutli of Fifteen Mile creeks and atie 
intended to hanclle the terrace-gravek largely derived the bed of 
that torrential branch of the river. The ctibic cootentB of all the 
gravels on the Pend D'Orcille betw een Bountki^" Tow n and the ero^a- 
iiig of the Interiiational boundary eighteen miles up the river, is, 
however, small, and it ia improbable that hydraulicing on the scale, 
for example, of the 'wild cat* plant (costing, it la aaidp more than a 
quarter of a million dollara) on Seven Mile creek, eon be miKle to pay 
anvwhere along the river wdthin the polnta mentioned* Small, easily 
worketl inodit^^ra may be installed here and there add find pay gravek 
Hufficient for their needs during a few ^asona, aa there is abandant 
evidence of the gold-bearing nature of the Fend D^Oreillegmvek wber 
ever thev occur on the Canadian side of the line. It must be remem 
bered that the gravels arc poor in the precious roetal at all points yet 
prtspected In the valley except at Boundary TinAn; hydraulicing 
should not be permitted in certain parts of the valley bench-land now 
cleared and hHowu to poHsess fair to gootl for farming and fruit* 
growing. The ^Imon river gravels are also auriferous but of small 
volume. Tliroughout the w'hole interrupted line of the deposits fn-im 
the Columbia to tlie forks of the Saliiion, the gold is ^ueraJly rather 
fine, though coarser metal h found in ^mLping^ Tlie chief source of 
the gold is doiihtlees to be sought in the innumerablo hmaU <[uarl::& 
veins cutting the volsanics and schists on the north side of the Pend 
D'Oreille, and cutting the schists to right and left of creek and 
other branches of the &?almoo. 

During the season the following oljserVHtioiis for magnetic varia- 
tior»i were made^ AH readings were taken frt^m the axial lines (marked 
by monumeiit flags) of the sbahes cot on the fSth parallel Tim 
Instrument usetl wan a ' Bmnton Pocket Transit * provi<k^l with a 
needle uieosuring two - and a half mehesp and an effective distance of 
about five inches between peep-hole and vertical thread. 

Each of the following values forms the averagie of several readings 
at the loraiity fiuted : 

...•■■>' . .... ... . . . . . 22 30p 

Five wwrt of >S Hlffsiy *.... 57 00* n 

Fittwn (about)^ wmt ef Midway...... h .....>* + 00 n 

Ninet^ra *i » . ..00* fi 

Abcnat fi inilea eut ul ........ .. 23 00 » 


Sjificia] tocftS attmtiod. 
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OkojoAgna Uke... ^ . . . r + n 

C&Bcad? Ci^, Kettle rivw rilteyi,* . . 

OiJf^ mUe eut of V$ju^b City... . .. 

Fs Tfl m\]m ii w ^^ ^, * + + + ^... . . .. ^ . 

^pbkB[ ino[mbairi ......r + + 4a............ ■ .,r-- 

West ^ope, ^^ouDtaiEL - - -- 

Little erfek TaH-cy ... .... - - 

Coly^bim river^ BcfljtM^ary Tonn ...... --. + + 

f^mumit, five sailed ewt of Fpm.i d'Orf iH* river .. ... 
Sunlh Forkp t^ialiiicjii rivet .. . . ,.,.. 


^ 45eut. 

^ 90 ir 

23 IS .. 

22 10 iH 

n 00 .. 

23 45 H 

24 OO 14 

22 iSO H 

23 00 ,r 

22 4S I I 


KoTEa OK THE GkOIiOGIT of A.STMRAC 1TE, ALBERT A. 

Mr. U. S, Poott. 


A vifiit waa paid m November to the cc»l fields of Anthracite on 
the B<>w rlTGr, where the Canadian Pacific railway' entcrn the Hocky 
moiiiitaiiiis. Tlirough the courl^y of !Mr. O. R. S. White«idet B. So.^ 
the auperinteodtut uf the mineis an opportunity was afibrded me of 
going underground^ and also o£ Beeing the careEnUy kept plaits of the 
workings. 

Bo far the general structare of the field is concerned (further Oeucrxl itnsc- 
than the discovery of additional ^eama in the scries) but little more 
inforiuBtlon has Ijeen acijuired from surface e^cplorot ion than wm known 
when the Geological ^Survey Report for 1885, B. 1261, was issued^ 
bat the mining operations have estpo^ a series of foldings of the 
coahbeariug Ijeilfl throughout the valley of some eomplexity. 

In much ol the CretaceoU-n rocka ocoupiod by the valley of the 
Bow river Lo this locality.^ the river has at »osne time nr other taken meMUTM. 
Lt^ cnui^, and by its shifting channel cut the c^jul’bearing series down 
to the general level of it« present bed. At a later date the valley has 
been fille^i with welhwom graveU in some placcstoa deptli qf ns much na 
500 feet; and this deposit the river is now engaged in removing, but 
still leaving broad terraces which in some spots no doubt cover over 
and hide from view outcroppings of the coal strata. It is doubtful if 
the river has got down to the level it occupied before the deposition 
of the terrace gravelsj. and until this has been dctermincii additional Caueiem eiifh! 
caution has to ha eKercised when njuiiog coal on the uprises of the »mipf. 
Hecoudaiy fdids Ijetow' the stream, lest connection be unexpectedly 
made with the waier-soukcd gravels of an ancient cliannel. The nlopc 
on *A' j^m has lieed cairieii down 684 feet 

The coal seams crop on the northern aide of the valley^ with a 
vfljying degree of inclination to the southwaMn Imt so far a continuity 






150 A 


G&l>LOOJCAL aVllVEt DEPARTMENT 


OcrtihKikifl 
with co«] of 
C«itr34*t^ not 
proved. 


Fol'da of 
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of the of Anthmcite with those o£ bituiniiio^ coal at Caimioi-t?^ 

t#a Willem distant, hm not been traced^ iind no natural exposures are 
known in the LntarTeiung ground. To the northwarti, on the Cascade 
river where the saice series it exposed^ ejcplomtions have been luade 
and prospectors report finding the quality of the ooai change from 
anthracite to bituminoua within a remarkably short dpitance. On the 
south aide of the valley there is also a. lack of natural exposures and 
heavy depouits of gravel mterferu with the development of the 
structure to the deep of the workiags along the crepp Underground 
operations liave auiEeiently exploited the field to flliow that the strata * 
liave been tlirown into falds, having a course somewhat dU^nal to 
the general line of strike, and and more to the southward. 

The chief folds inuUne und broaden in that direction^ but their deter¬ 
mination has not been made out. It may be suggested, however^ tJmt 
cross faults^ with downthrows to tlie carry them to the 

north^eoBt^ near the junction of the Bow and Caso^e rivers. The 
workings at Antlnracite proveci one such main fok^ ^ith a southerly 
dip Varying inm 20" to 50** and with the axis of the trough directed 
to the south-east anti turned up rapidly to the vertical, or Id places 
oYerhaDging on the south side. This south \Me has been follow^ up- 
w'arda for 300 feet, but the struetum still further southward has not 
yet been pmiretL Further down the valley, a lateral displacement of 
over 2,000 feet is prcsume^l to Imve occurred, and while the orogenetic 
movements liuve not, at Canmore^ elimiiiatc<i much of the voktile 
matter of the ooab they have greatly altered the a^^aociated measures. 

Mr. Whiteside does not consider he has yet obtained suibcicnt tiata 
to satisfactorily describe and iLiustmtu tins field, but from operations 
now in progress at Ounmora, he hopes shortly to he enabled to do 
thisp 


The following fljro rovise<l seotions of the coal seams of the Anthra¬ 
cite series, id deseending order : 

iX In. h\ Tel 

seftin;—^fiiunir .. . 1 0 

Slata . 0 7 

CcmI elating. .... . 4 4 

Slat® 0 Oi 

Minisig,. - - . U Cl 

- 6 CJ 

AI« 0 *iur€a 125 0 


iOWai;—Mining . J.. ..P 0 3 

C«d.. 1 e 

State .. . . . 0 

Cp*! .. . 4 

MiaLnfr.,..*. H + + U 2 
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The Region Sovtu-weet op Fort Slave Kiyrr, N-WX 

Jlr. CAfir?w Cam^L 

The following report lx baiied on work which was carried out durkig iiictu4«l 
the iseasori of 1903, in the coon try to the south-west of Fort Sraith, ™ 
in the angle between the Peace river Atld the Great Slave river. 

On receUHng my iiiKtructlone fipom I>jr. BeU, I left Winnipeg on dune 
3 for Edmonton^ where I Spent a few dayii in obtaining atippU^ and 
ntaking other urrangenientfi fur my trip. Here I also hired Duncan 
Mttckay as canoeinan, and he wue my sole eompanioii for the greater 
part of the summer^ The trip to Athabasca landing took itiuch more 
time than is usual^ owing to the fact that nearly all the bridges had 
been washed away by the unusually high water, and our canoe which 
we wore also tfansportiug was very useful in fcnying supplied acrosis 
the atreams. 

We reached Athabasca landing on the l€th and left neat morn¬ 
ing for Fort Smith in our canoe- Tha rapiflji on the Athabasca river 
were run without any niWhap, and wa arrivefl at Fort Smith on 
July L 

A canoe trip up the Salt river being part of tha programme laid Tmik s^&y 
down in ray mstractions^ I decided bo make this at once before the water 
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got too low for navigatioiv and^ even at ihh date I wa^j infomied by 
the rcsidenta of Fort Smith that I would not get far up. However^ 
a'o left Fort Smith ou July S, and spent a week in niakuig a triick- 
^uiwey of Salt rivar, as well ae an ex^amitiatton of the country qn both 
sides of the stream^ Mr^ D^lcContidl in the smnmer of IS57 amended 
Suit Hver art fat the brine HpiingSj and his account appears in the 
reports for tliat year. We were only able to get about SOmilee higher 
up than Mr. ilcConnelh when tlie i^treani Ijecame too shallow mud 
too much ehoked with tree?j, for canoe navigmtlon. 

The Salt rivet enters the Slave river about 15 nilJes l^lqw Fort 
Smith, and is about 40 yards wide at ita mouth. At tiio time we 
pas^^ed up, it hsd little or no current for some distance. Tim water m 
quite fit fnjr disnking for al>out three miles up, but above tills it become^f 
more and moie salty until we get to the brine springfi at the forks of 
the rivet. Above this, the amount of .salt hold In solution deerojisj^ln 
quantity, but the water is still unfit to drink. 1 ts general ijireotiou 
b about Houth (magnetic) ofl far the forks at 20 milc^ from the 
mouth ; then it turns aharply totbe eastaud w-os still fiowing from this 
direction whon wo turncHl hack- 

Five miles up from the mouth, the l>anks of the Mtit=M3,ni suddenly 
rise from five ft>ot to tliLrtj' feet and are of alluvial oiigin; beyond thin 
jHiint the height gwJually decreaseif to the aprings, where it is only 
aixmt six feet^ but on going higher up atream and away ffr^ni the 
Sal fc p1ain« the ba nks eqqn rt'Ach their former height of thi rty feet- Thi^s 
would show that the Salt plain, which runs parallel w'ith a ateep escarp" 
mentto the west of the river, lies m a depression that b* greatest just 
along the base of this escarpment. 

The escarpment itself is alxiiit 210 feet higli, with a rsther steep 
slope, genei'ally well wooded with poplar and spruce, but HhowinE heie 
and there outcropping strata of limi^tone, and running in n general 
direction al>out north>w'eat and south-east. Wo entered the Salt 
plain about ten niilea alwvo the mouth of the river - though tmm the 
river otie liocii not notice il^ ^ the banks are nven^wbeit^ thickly 
w^poded by a licit of tlmUfr 100 to 200 yards in w idth. The greatest 
breadth of the Salt plain dtses not exceed eight miles from nrirth-east to 
south-west and ita leartt breadth is about two mitr^k Its length could 
not be determined accurately ; but I know that it iis at least fifteen 
niiLes. It is by no means an unbroken stretch of prairie limd, but is 
interspersed at short intemntg with dimip^ and groves of |>i>p]ar anJ 
spruce j and on going northward the woi^led area!? gnidually increase 
until forest predominates over prairie. I n the neiglibou rliood of th q brine 
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npringa the gr^MinJ is barren of vegetation and nnmeronH small saline 
likes and poRd^s appear here and therer On other part* of the prairie, 
graui grows in abu.Qdance> affording splendid for cattle and horses^ 
and indeed the latter aTiiTnal»t are never houBcd, but reain over the 
prairie all winter and an? in splendid condition bj the spring. 

Trips were made inUi the iatenor in several plac^ on both Hides of 
tho river and particulnrly on the west side to examine the nature and 
occurrent^o of the sink'holes which appe^ir on the sides and top of the 
e^iarpment, A description of tliese will Ije given further on- 


The brine springH* which occur near the forks of the river and from 
which the Hudion^s Bay Go. gets its nupply of salt, were located and 
an oWrvatlon for Latitude taken to deteruune their position tnom 
accurately. Other brine springs were also discovered about six mile.H 
south-east of the forks. A much ledger oceumuLation of salt occura 
here, hut on account of their lieing some distance from navigable 
waters, the salt from the^ &liringB has never been utiliK4?d. All these 
springs ara situated along the bai^u of the escarpment and at the time 
of our visit were nearly dry. They generally rtac from among ati 
accumulation of granite boulders and flow thence into Rhallow 
basins, where the water is evu^iorated* leaving a deptwit of coarse salt. 
The stumps of trees, the boulders uud the ground in the nelghbour- 
hofjd of the springs are all incnisUHil with the salt. 


Fish are plentiful in the watijrH of Suit river, and the brine springs Fijh^U |{iiiii« 
are a resort for moose and bear, which come there to lick the saltn 
A skull of a wcMtd buffiilo was also seen heits showing that those 
nnimuls al!^> £requente<.l the neighbourhood, though none have Iweu 
seen in the neighbourhood for s<.uno years. 

W'e returned to P^ort Smith on July 9, oud itoim-dintely set al»ut 
making prvjArations for a trip overland with horses. It was the 
original inteatioh to moke this overland trip with a vragon or cart, 
but I found that it w^ould be useless to attempt lt| aa the only place 
where a cart eouJd be use^l would be on the Salt plain and many milea 
of bush rowl would have to be cut to get there, and beyond tliat a 
trail would again have to be cut. So I abandoned the Idea and took 
pack-horses liiritead, at the Ramc time hiring another man to act an 
guide. 

We again left Fort Smitli on July 12, this time with pack 
horses, taking provisions for two woeka as well as an extra supply to 
leave ill a cache on Little BufTalo river, for 1 contemplated a canoe 
trip up that later in th-e season. 
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Timh^s^nd Y%it tlie iirafc 10 miles after leaving tort ^imth the tt^U run^ in a 
generia tliroction S. 25 magnetic, through a level or sHghlly mllmg 
oountTV. well w-ood^Kl with popLar^ spruce and BaiikHiiaii pincp with 
occasional swamps in wliich large quantities oi hay eould be cut. 
HiGia the forest gradually shades off Into open fertile pmiriCt which 
exteiiflii up to Salt riverj the river itself being fringed with a dense 
growth of poplars and wiHow^a Tlie cnjssing of Salt river ia made just 
below the second tnrge branch of the stream, and is ralher a risky nn- 
ilertakmgt as the l»d of the river consists of a scjft tenacious clay 
which would easily mire a heavily lailcn pock horse. We camped 
hr»t night out from Fort Smith at thh crossing, getting our drinking 
water fpjm a amall pond on tlie south Hide of the river. 


Our course from the crossing waw S. 20* W, (mag.) leading straight 
towards a bay in the escarpment to the w est. After passing through the 
belt id timber along the river bank, we again emerged into the prairia 
country which extends up to the base of the escarpment. This part 
of the prairio is not nearly JiO fertile as that eant of the river> and 
although it ia largely covei^ with gnusa, there are n nuruber of white 
iiarren idkaUne patches w hich increnJie in size as the erjcarpment la 
approached. The flrat branch of the Salt river la forded three miles 
from the crossing of the main stream. It is only about twelve feet 
wide, imd one foot deep w-ith a gravel and clay Wttom^ and the water 
is very salty to the taste. A number of rounded wootled hilK to 60 
feet high^ were noticed near this place standing like islands on the prairie 
and gimeraily surrounded on all sides by barren patohfis. These hitls w ere 
probwlily st one time connected w ith the eticurpmeut to the west^ but 
being compjscd of hartler strata tliatl the rest have resisted the action 
of erosion which caused the eswirpment to retreat to its present lincp 
leaving them ha residunin to mark the line st which the fsce of the es- 
earpmimt once st^Ktd. Bcattered here and there around the base oi 
these hllla are boulders of granite and other igneous rocks. An ei- 
posui^ of much weatbei^d limestone wan crossed on the prairie atumt 
two miles fmm the escarpments Ah the base of this is approncheil 
the barren patchea give place to small saline lakes and ponds, the 
□eighbivurhoocl of which is very boggy and mafahy- 

Tlie trail mounts the emrarpment to the right of a sniiall fresh water 
creek which eiiUrs the SmU plain through a uarrow wffided valley and 
Smk-holcf^ joins the hrHt brajich of the Salt river. Fnmi the top of the escarp- 
nient the trail runs three miles and a half through a very brokeD 
hilly country, timbeiieti with poplar and Bsnksian pine j the roughness 
being due to numetous large deep aink-holctf. The deepest of these 
would he about 50 fuet Xo exposureH rock wore seen on their 
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Kiden which were *11 covered with a witsidemble depth of lighc- 
coloured sandy waste. Just beyond these we entered au am of burnt 
ndhng country which extends for 3 miles along the trail- This area had 
been burnt probably 35 years ago and is now covered with a thick 
growth of youiij|$ pinca. 


LeaviDg this burnt areai a ahort bleep descent ia omde in low swanipy 
Uiid with seveml muskegb. It is only \n these muskegs that any deep 
oiwfij is seen, the greater part of the country being di y with Httk or 
no covering of moss. 


OrsdaalSy again going south-west ward, the conntry becomes Jiiore 
open and dry until after about four miles wo get inEo wlmt the nativ-esi 
call prairie, but it b really only a sueoeasion uf snuill prairie openings, 
few of which are more than 150 yards long. Wo travelled through 
this for about hve miles djuI seemed to ho going iliagonally across it* 

The prairie itself runi nearly north and south. It ia said to continue 
witli frwjueut interruptions nearly as far down ns Qreat Slave lake, 
ranning parallel with tlie little Buffulo river and on Ijoth aides of it. 

It is in this open country that the wood buffalo are to be found. Wood buffalix 

While making a camp on the aliore of Flat Gnisa lake we disturbed a 

small band of ten or twelve of th(sse animals, hut we were- unfortunate 

in not getting a sight of them. Although they are protected by law 

they do not soern to he incrMsing as last as they should. The Indiana 

are very careful now that none should be killsd by hunters j but are 

not so particular in protecting them fro-iii the timber wolves which am 

the cause of the lack of increase. A full-gtown animal can easily 

take care of itsol^, hut the young buffaloes fall an ea^y prey to wolves. If 

some inducement wore offered the natives for the killing of timber 

wolves there would be a greater tnci*caaie in the number of buffaloes. 

Flat Grass lake hes about half-way across the $o-culled prairie and 
in a shallow marshy lake a mile $.nd a half long by half a mile wide. 

The shores am covered for fifty or sixty ywtda with tbiek grass. Ducks 
w'ere plentiful in the lake. 3klftny ripe strawberries were seen on 
its shores. 

Four miles and a half from Flat Gras^ lake the tmil i^trikes Little Little Bui^aio 
Buffalo river, which U hero about 25 feet wide with a good current^ 
and many Inrge bouldens in its bed, which form small rapids at 
various points The trail follow.® the oast hank for another five niilofl 
through a thickly wooded country, the greater juart of whidi had been 
burnt, probably tw'enty years ago. A crossing is then made to the 
west side of the river at a point where the water is only about eight 
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inches deep und %' 0 rj rapid. Fur about twelve mLlw the trail then 
follows the west )>ank of the stream, touching it here and there, but 
frequuntly being a mile or more away from it. 

Here alw the coutitry liad nearly ail been burnt at the same time 
that On the east aide. The trail on the west aide Is seldom used in 
au miner and runs through a ven* swampy eountrj-, occasionally rising 
on to narrow sandy ridges, wooded with poplar aad Banksian pine. 
Some distance ahead could be seen a law range of hilU running nearly 
true iiortii and south and where the little liu^ilo river cuts through 
these, a second crossing is made back to the east, or locally the south side 
Tlieso hills arc know n to the Indians by the name of Kini-Shith, or 
fallen tree hills ; so Called oh account of the great number of fallen 
trees upon them, Tlicir highest points do not exceed 1 SO feet, and 
where the river cuts through them, they are seen to consist entlrolv^ 
of sand. To the sonth-enst they could be seen stretching a wav for 
eight or ten miles In a series of high rounded Jiills connected with "each 
other by lower ridges. To the north, west all the ridges seem to be 
merged into one, much brcailer than the rest. 

On the east aide of the river wc were still in burnt country and I 
may say, that this area extends for a distance of 25 or 30 juiIbs from 
north-east to south-west and runs as far to the north-west and south¬ 
east as could be seen from the top of the kills. 

About six miles beyond the oecond crossibg of the river, we ascended 
ft ridge, 100 feet high and followed this in a south-e«ster]y direction 
for nearly three nj Lies, The ridge is very steep and narrew, resenibli ug a 
momine^ but it is eoinposed entirely of sand. From its blgheet point 
countly was had. To tlie south-west, Cariboo 
ircuiitAin, mountain could be seen on the horizon, looking blue in the distance, 
and alMut five miles away stretched another ridge aln^oat piirallel to the 
one wc were on and hiding the view between that and &ribuo moun¬ 
tain. To the iiorth-wiist could be scon the sliallow valley of the Little 
BufTalo and to the east, five or six miles away, another ridge parallel to 
this one and higher in a good many places. Between the two ridges 
lay a large muskeg, mostly dry, but hen? and there showing small 
gleaming patches of water. -Tudging by the shells on the muskeg, tlie 
whole must l»ve been covered with water at no very remote period, 

Since crossing tlio Little Buffalo river the Inst time, w* had Ijeen 
following DO trail at all, but on tile top of tlie ridge, we found an old 
buffalo trail, and hod fairly good going to the end of tiu> ridge. Old 
buffalo wallows were also numerous on its top. 
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Leaving this we des^^e^<led to a miiiskeg, where we had great diffi- 
calt'Y w’itU the h,or^»&s ob account of the boggy nature of th€ greaiid-. 

In revend places the mtww is dry and tliickp and a fine black powdery 
duHt rises behind the moving aiiiniala. The niiL^teg is treeleeSr except 
for a f^rw small stunted spnicea. 

0[i eroaaing the maskeg the land liegins to rise almuHt iinpercepti- FineipraDa 
bly ap to a height of @0 feet^ and on the northern slope of the hill i^oplar. 
there ia as fine n growth of spruce mid poplar as I have seen north of the 
river, liiprlic^? trees 2G inches in diameter and poplars llSto20mche3 
are cointnon. Tlierv is im underbrush, and the ground is covered 
with about four inches of soft the whole having parkdlke appear¬ 
ance. On the top of the hill the timber becomes much sinaller and 
the growth thicker* so that we had some difficulty in forcing a 
way through. 

Three milctt beyond this last ridge we crossed another* but not 
before making b great detour to avoid Brabant lake, which is about two 
miles long by hjilf a fiulo wdde, and witliout any outlet. Descending 
into the next valley, wo passed Loon lake on the west sidn and 
about a mile beyond it reached the «hore of a large lake called by the 
Indians Moo^ lake* TJiis is a beau tiful shwt of water about eight mile^i 
long frem east to w^e^t* and about four inile« wide^ A small creek flow's 
from the w^eat end into tha Little BufTaki river, but it is wot navigable 
and the Indians usubUv carry tlioir canoes across a portage to get 
into the lake- 

I had hoped to be able to reach the Cariboo mounVain, hut I now saw ^ 

that it would be impossible to do to with horses, as there is no trails and iSmith. 

the country is practically a huge mmskeg up to the bare of the moun¬ 
tain. So after sketching in the shores of ^bxKse lake T was re¬ 
luctantly compelled to return to Fort Smith, arriving there on July 
22, after having been away 11 days. At Fort Smith I gathered as much 
information po«Riblc about the canoe route from hence to the Peace 
river, via the Little Bufijtlo and Jackhsh rivers. Very few' of the 
Indians had ever been over it, and then only during high W'-ater in tlm 
spring, and there doubted w'hether it could be followed at this season of 
the year, and advised me Ui go in a small birch-bark hunting canoe. 

To hire a guide for the whole triji impo^ible for several reasons, 

□ne of which was tliat an epidemic of sickness had s'isited Port^ S^mith 
and nearly every able-bodied Inilian was laid up ; so 1 liad to content 
myself w ith a rough sketch of the route, supplemetite<l by a g<.«xl deal 
of iDRCcurate information. On the 2nd of August 1 started again 
with ^lackay, for the Last time from Fort Smith, 
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Going down lothe mouth of tho Salt river, we cuniped there and 
Hucceeded in inducing ww old liidum to go with ua a-** fur up the 
Uttle Buffalo river JUS the point at whlds the sunimer tmil firai ^^trikea 
it. Although he a maw abont 60 yeara of age and could not do 
much workp hia knoxvledge of the route saved us a gocKl deal of time, 
particularly in finding tliC portage. 

Leavitig the uioutli of ^nlt river we again asceoded that stimin for 
twelve mites before coming totlio titiU lejiding to the Little Buffalo 
river. A whort portage of some 30 yards ia fin5t made into a little 
pond about 100 vainhi long, and from it the tniil mounts a small 

of twenty feet and enters a fine country sparely wooded with poplar 
and green alder. This kind of count oontinues for hall a mile, when 
the trail rana into an openpmiriCt stretching nearly to the litdo Bufialo 
river, TliU U part of the Salt plain, and like the other i^arta, in 
bre^ken here and there by strips of timber. The total length of the 
poiiage La nearly seven miles and its general direction S. 70" 

About a mile to the mmXh of the portage trail ia a continuation 
of the cscapmewt mentioned Isefore, which here runs ijanillel 
vdth the trail; but after crowing the Little Buffalo river it bends 
more to the north and soem^ todccreewe alightly in height Exposures 
of limestone can be sani in several placea along its fnCfc Along its 
base are a number of ,sinall saline lakes and here and thcro Ijarren 
alkaUnu patches occur. As a rule, however, the prairie is co^'ored 
with a luxuriant growth of tall gmsx The great difficulty in traversing 
the portage re the scarcity of drinking water, and the only place where 
tliiB could be oblaihed wa^s a small pond tlirec-quartenj of a mile north 
of our camp of Aug. ‘I. From this point to near the Little Buffalo 
river, water llod to be c^l^^ied^ as that cf the Lop^tick creek 
itself is not fit to drink. In a season of greater rainfall, however, 
there would not be the same diHioultyp For the last three miles the 
trail runs through veiy wet and boggy countiw, but thu water in tim 
numeroui^ iienda is alway.n more or leas piallnc. 

Tlie portage ends in lAjp-stiok creeks which is not more than 10 feet 
wide und exceedingly crooked. It is ao called because of a tall lop- 
atick, standing on its baokt wliieh marks ihe point at which the tmil 
rjtrikes the creeks and which ran be seen for s di.stance of two miles. 

Like the Salt riverr Lop stick creek hi fed from springs along the 
base of the eoearpment and the water is comequcntly salty in taste 
and has a bluish colour, while the bed of the creek b covered with a 
thick green inos^. To the south the course of tlie stream con 1» 
traced by a line of Hpruecs and wqllows, and it empties into the Little p 
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BulFdilo ri ver two miles north-ivest <if tl«e [K>rtiijjc, At the time 

we wcat through^ the ereek iia well as. the ponds im either 9ule were 
teeming with ducks. 

At tlie junction of tho Lop^stick creek witk the Little rivet, 

the Utter in about 60 fet wide with little or no eurrent. Tlie water 
is deep hut nut clear. The Ijfinksr about four feet high, nre well 
w'ooded with Hpruec uud wUJow^ with a good deal of swamp grass near 
the water- The Little Buffalo river emptier into Great Slave lake a ot 

few niilea west of Fort l{e?nilatic>n, aiul U frwjuently uned in the early 
spring an B canoe-route from Fort Unsolution to Fort Smithy as it 
breaks up earlier than the Slave river- It has been explored as far 
up as the Salt river port^ige. hut hitherto no explorer lieen Iwyon<i 
thijj point. We were soon nwle awart* of thin fact by hndingat nhort 
intervals huge trees lying across from one bank to the other, all of which 
had to 1^ nut out to permit a [passage for the canoe. The w^ater of the 
river is not ver)' g^iC3^1 to drink, but atlU It is much better tlian that of 
the Lop-atick creek. 

The course of the river above the Tjop-atick creek it? alightlj eoat of 
^uth up to the base of the encarpmentj when it bends more to the 
west, and It la exceedingly crooked. ExpoauiYs of liine^tonc am first 
fceen where the river emerge from the higher laud, and here also is a 
cliff of impure gj-paum-teii feet high at the Ijase of the Escarpment 
Tlje height of the banka increases to sixty or seventy feet and the 
current becomes mucli swifter. Short shallow mpida are formed here 
and there, either by accumahitions ^of boulders or os a reauU of 
the work of beavers. 

For jfix »n<l a half niile?t abovn the first exposure of limeatoric. or m Vaiipy 
far up as the falls^ the valley of the river mudi reoemble? a gorge. It a 

averages about 150 jmrds in width and U alt-ogether out of proportion 
to the Hize and volume of the streanii which is only about forty feet w ide, 

Tlie flidea are nearly vertical walls of horizon tal limes tone from seventy' 
to 100 feet iti height i and in places where I cluubeil to the top of 
thene di^, 1 found that the country alcove and behind tliem was much 
cut up with deep slnk-liiolcs, in some of which the solid rock w^os 
exposed, hut as m the case of those seen earlier in the season, the nm- 
jority of theru w^ere lined with debris- The timber here consisted largely 
of poplar^ and in the valley I noticed balsam fir for the first time. Gooses 
raapberries and saskatoons w'ere seen in great abundance. 

Half a mile beloW' the falls the river becoines too shallow and rapid 
for canoe Davigatioui, and. here a portage of three-quarters of a mile Is 
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miule C£> the esiit baiilc. The trail ran* through u broken hilly 
wountry wooded entirely with poplans and willows; and the difference 
in elevatba betw«*ii the north and Houth end « nearly 100 feet. The 
F>]K river iuelf makes a bend from, the lower end of the portage, first 

to the south-west and then to tlie east, and about half-way round thia 
tv^nfl am the fells, while above and below for some dfetance are a 
scries of shallow mpids, the lower ones fiLe<l with sharp angular bould¬ 
ers of limestone, and the upper witli rounded boutdere of igneous 
rocks. There are three sepnmte falls, the lower one being much ^ the 
gitatest, In this one there is a sheer drop of forty feet over the llmc- 
Htone, the upper stratum of whieh is harder and mote resistant than 
tlie lower, and consequently the upper overhangs slightly, so that it ia 
possible to walk aeroes the ri^’cr between the falling water and the 
cliff, but not without getting wet fivun the spray. Tlic volumo of 
water falling over was small and its width only about twenty- 
five feet. Tiierc Is a deep basin at the foot of the falls almost eoin- 
pletely surrounded by vertical walla of limestone 100 feet in height. 
The middle fall is lOO yards above the lowest and has a drop of about 
edxteen feet in nearly twit-e the horiit>ntal diatonce. It is a more 
beautiful sight than the other, os it has tlw form of a crescent and the 
water falls over thin Ijeds of limestone in a series of sliort steps. Tim 
upper fall is about seventy-five yard--i above the middle one and lias a 
firop cf only five feet. Above tins there are shal|r>w rapids as far us the 
end of the portage. The gorge below the falls measures the distance 
those fells have reeedefl from the face of the escarpment since the gen¬ 
esis of tills part of the river, asid shows it to be about six and a 
half miles. Samples of the limestone and some fossils were collected 
from thi-s place. 

Soon after leaving the falls the course of the river tu rns tou aids 
the west and contiaues in this direction for three mUes, when it again 
bends gradually Uiwards the south,and twelve miles farthur on, towards 
the south-east. Tlicra is little of interest to disUnguish one part of 
the river from another and »a far up M the summer trail there is 
merelv a Biicceasion of shallow rnpids, dead water and log jams. 

Beaver j -™- few short portages, were made to avoid log janw, the longest of these 
being 300 yaids, Beaver doniA were olio very numerous, but only 
the larger new ones were noted. The wi<lth of the stream above the 
fells avemgw alxmt thirty feet and the banks are mmally about four feet 
high, fringed with grass. The prevailing forest tree is spruce, but tall 
willows frequently form an archway over the stream. 

Four miles south of mir eamp nf August ff we entered an area of 
country had been burnt about twenty year* ago. This extends 
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on both sides of the river, for ^bout ten miles, axid it la here ihnt 
many of the log jama occur. 

A winter trail fi*oni Fart Sriiilli to Bog lake cro^^ the river about 
seven tuilea north-west of the annimer traih and this trail also crosses the 
Salt river at the farksi. It was near this winter trail that on August 
11 our old guide turned baeli:^ and from tsere 011 + we Jtad to find our 
wav merely by the aid of A rough map that he made for ua. 

From the summer trail up to Uie K'ini-shith hilk the course of the 
river is about S. 30* W, niRgiietiC:^ and it varies little III general char¬ 
acter. The valley is geDerally half a mile whle and only about 25 
feet deep, while the adjoLning country on either side Lb a thickly 
forested, level or gently rolling plain. Th& only creek of any size 
entering in this stretch is Sucker creek, flowing in from the east about 
three miles above the first crossing. It is about thirty feet wide at the 
juuctioi:it but with no current and very little depth of water, leaver 
dams are numerous^ and shallow rapids are met at nearly every turn 
and in one of these the bifd vrm seen to be composed of limestc^ne. The 
country on both sides has here also Vjeen burnt, but no log jams occuri 
as the river is almost entirely fringed with tall willows. 

After passing through the Xini-shith hills, tlso course of the river is 
nearly west for about six mih^ where at tlie entrance of a auiall creek 
fnuii the north it turfi.s sharply to the south again. Tliore is a strong 
cu men t all the w-ay, but no rapids occur. The bed of the river is covered 
w'ith grass and has no boulders. It is prol>ahlc that the boulders in 
the river below the Kinhshith hilk come from these hil}^ but in die 
cut banks none could be seen Areas of good liay are frequent in die 
valley of the river, which h from 200 yarrls to a quarter of a mile 
widOj and in a few- places that had been untouched by fire, spruce 
trees to twenty inches in diameter Can be seen, but tliere is no bireh 
or balsam. 

At oiir camp of August 13 the valley of tlie river le much narrow^er 
and the caureo of the stream La south, gmlually bending to the sout}!- 
ca;st as it npprMiehes a high wocKled ridge running east and west. 

Where the river meets the ridge, cut sand b&nk^ 25 and 30 feet high 
are seen. About half-way down the last stretch, a amall creek enters 
from the w'c^t, and on following It Up for about 300 yards, 1 found 
that it was highly sulphuretted, and that a strong odour of hydrogen Stiiphur 
sulphide was given off when the moss in the bed of the creek was spring- 
disturbed. The creek rises in a small pond 40 yards acrof^ and 
although the water is beautifully dear and the bottom evcijwheru 
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viBibl*^, T coaid oot locate the exact piwition of the apringf which if? the 

source of supplf. The taste of the water wm dis^nctly sulphurous 
and the moss and stimips in the hod of the creelt were covered with a 

white cofttLcg™ 

In it 4 a course thmagh the ri^lge mentioned aboTe^ the river becomoa 
very shallow' and t^pidt and sharp angular boulders of limestone arc 
frefpieuti? seen, but no took in yitu. In these mplda on account of 
the didiculty of cutting out portages, w« found it quicker to remove 
the bouldcra from the chaiihcl and make passages for the canoe. It 
took ns the greater part of a day to get through tisese rapids^ although 
they only extended for three mdea^ 

PortA^ route A feniftll creek enters from the caat juit above these mpids, and near 

toMoo^lake. iin>uth of the creek we found the tndl over which the Indians [K)r- 
Uge their canoes to Moose lake. 

Above the Moose lake trail the river widens to feet and we 
passed a numljer of beaver dams; but Instead of being a hindmnea 
to usj they were a great, help by raising the level of the water above 
tbem. These dami^ were generally about tw'Q feet high and well con- 
Btnicted with stones and wiUow' bruek 

■ 

After passing through another low wooded ridge, in which we again 
encountered a number of mpida vre entered a low awampy countr)' 

. where the river widens to 100 feet or more. Moose creek entenii from 
the soutlij just above these rapid^ and at this point the Little Buffalo 
river takes a aharp bend to the north-wc«t. Following thia cour^ for 
three niiieai we enter a small inurshy lake half a mile long and about 
the same in width. We leave this lake half way dowm the south shore 
and in a little mote than half a mile enter a larger lake. Both of theso 
lakes are ahflllow^ and the bottom uf each is covered wdtii a soft Blimy 
mud, into which a paildle can easily be thrust three or four feet. The 
ahores of the lakes are covered with grass and wiHows, 

Tlie river enters the second lake about half a luUc from ita outlet ott 
the west aide, and a short distance up becomes very dilHcult to navi¬ 
gate, for the willows from cither bank meet in the centre and com¬ 
pletely block the passage. Tlic banks are about 2 feet high and are con- 
tlnunlly caving in ao that the “itream has to cut nevt^ channcla for 
itself^ 

Bog Uk*. Three mUos above the luke w'e reached the forks of the riverp the 
loft branch coming from a large lake one-third of a mile to the west* 
Tlie Indiana call this Thul-tue or Bog lake. Ita length was estimated 
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to be about eight or nine inilenj and iv* great**ft w idtli Ijing nearly 
nortli and It mntaiiLs plenty of luth and is a favourite winter 

resi^irt for the IndiaiiB trading at Fort At otio time the lake 

probably exteuded over all of the river valley aa far down the laafc 
mentioned tBpids, for the w'hole of this part lies in a well dehnei 
valley and U still very w^i and marsE^y and c<»vered with swamp 
grass and willows^ while the river is con lined to its present bod only 
by a low narrow ttMe on either bank^ and behind this it ia very bo^v 
and marahy and rather dangerotis for walking. The deepening of tho 
channel at these rapldo, however^ caused the water to drain off, lowering 
the lake to its present bvel anti shore line. The water of the Thul-tue 
branch is very innddyj while tliat of the iimin stream is clear and 
amber-coloured. 

Half a mile above the forks a small stroakn eigh t feet wide with a 
strong current entetH from the south-eaflt^ and this we at Ar^ttook to Ise 
the right stream to follow ; but on going up a quarter of a mile fonnd it 
too narrow' and crooked for the canoe. I have since learned that this 
creek rises in a large lake to the south-ea^t, from which a jiortage is 
made into the Jack fish river, Tho other str^mp judging by the width 
of its bedp is the main stream, but on ascending it for half a mile we 
found it almost dry; that is to say, where the water broke through an 
old beaver dam, it wua only a few inches wide. According to our 
Indian map this was Undoubtedly the right stream to follow, so on the 
moming of August 18, we mfido A long portage to avoid a BUtceeelon 
of old beaver dams until we came ton large new tlam^ alxjve which we 
fouful plenU' of water and good paddling. In this part of the river, 
new dams are built nearly every year, each one a short distance above 
the one of tlie previous ycar^ until for a distance of two milea and a 
half tliere is n series of dams nt intervals of 50 or 100 yards. 

Tlkree miles above the lost new beaver dam we entered a small 
muskeg* lako alxiut one mile long, Norths east and west of this the 
country h an immense mui^keg, while to the south is u low wooded 
ridge of ptjplar, spruce and Banksian pine^ The muskeg as well aa 
parts of the ridge liad been burnt over years ago. 

Wfl left the lake half-way dow n the west side, and after going 
westerly for three miles, found that the stream suddenly contracts to a 
w idth of a few feet and m w> blocked w ith willowii that vr& were unable 
to force a way through for the canoe. 

At this place we Kpent half a cky searching for the portage trail to Cutiwtags 
Jack fish river, and finding none decided to cut one for ourselves. 

Tile distance acroai? is only four miles and a half^ but it took us two 

lU 
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days to niake the poilaige* Cariboo mooiitflin could bo seen to the 
south and takihjuf u courae B, 10“ Vk. msgiiet^Ot we made straight for 
three rouoded [.«?aks tliat could be sood od the top of the n^ouiitaiiTi+ 
Our tmil for the ftrwt three miles took ua through burnt open nna^eg, 
with several boulder ridgea L'ovei'ed by pc»plur iLud pioe which consti¬ 
tute the height of laud between the Little Buffalo and Jockhsh 
rivers. Tlie hiat mile and a luilf lay through awarnpa and muskegs ; 
and over the whole trail not a great deal of cutting l^ad to be done 
except at the Jackfuili river, which is fringed with u dent^e growth of 
fcprueea^ alders and w illowa We got everything over to the Jackfish 
river on the afternoon of August 21. and the same evening started 
down utream, 

Wliere we first saw the Jackfish riv-er it is 40 or 50 feet wide with 
& sluggish current and veiy muddy water. Its banks are of elay and 
about five feet highp fringed wdth grass and wooded with line large 
spruces, some of which are 30 inche*; in diameter, and as in the Tittle 
Buffalo rivefT log jjuns arc of common oecurrenca. The river nins 

Tijpuffni|jhy- parallel with the Cariboo mountain, which can be ®een, eight or ten 
miles to the south-west, rising with a long gentle slope to a heigfit of 
perhaps 1 ,h 600 to 2,000 feet above the level of the plain. The valley 
very wide and sballow', occupied largely by open muskegs,and through it 
the river meanders in a very sinuous course^ We t4x:^k seven days in 
goiltg down to the Peace river, though when the river h in flfsKl it 
can be done in three days. 

The general counie of the Ja4;k6sh river from the portago drjwn to 
Jackfish lake la ubfsut i^mth^east. It nfsemhlt^s the Little Buffalo 
river in the fluency wLtli which shallow rapids, log jams, and 
beaver dams occur ; the rapids here also being formed by nceumula^ 
tions of boulders of granite and other igneous rocks. Hay may be ofcn 
tained in large ijuantitieft in the swam|:w near Jaekfijsih lake* 

jAckHih Infer, JackMi lake, through which the ri ver runs, is a narrow sheet of 
water measuring about four milea in longthp tlie aouth end of which 
approaches much nearer to Cariboo mountaiii than any part of the 
river^ The shores are uEually greasy, bat in several places gravel and 
l>ouli;lcrs are seen. The outlet is about half way doum the east arm on 
the north side, where the river Is about 100 feet wide and the banks 
hardly ri^e above the water. 

Fuf ill teen milea below Jackfish lake the course of the river is 
slightly north of east, running through a low swampy country wooded 
with spruce and willow, and in which a few low mounds rise above 
the level of the plain. Aa w‘o approa^dtctl the end of this reach the 
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bankn ^TTuluallj bQ<^mD hJjufhpr the current much svnftcr, until we 
agniTi got into & auccef^^ion of mpids^ where gravel bankn were first 
fieen. Eos^Jing through these rapids the river takeis a nharp bend to the 
south end for the next ten tnilew the only obstructions to OHvigntion 
nn? the log jiiins. Hillw 150 feet in height rise on either side ol the 
river, and soon after passing through these^ we ngnin entered a serlea of 
shallow rapids, none of which were \md enough to compel ua to portage^ 
but several were too Mjiallow U? run with the eanotv 

We were delayed at our esnip of August 23 by rain, and soon after 
leaving it wo entered a shallow grassy expansion of the river. Ttils 
in the early spring or in a season of high water would be a Like three 
miles long by one mile w ide, but was now almost dry. A mile and a 
lialf below Uibt we passed fclin mouth of iJerry croak, a very muddv 
fcitream thirty feet wide which joins the Jaokftsh river from the west, 

Ironi thence to Gravel creek, a distanea of al>uut seven miles, the 
current is verr slack and the river fnjHjuently choked with driftwood* 

Gravel creek cntcra from the west, hut unlike berry creek, it is a clear cjeek 
water stream alMjut fifty feet wide. It flowg with a strong current 
and has a fine gravel bed. Tlio bar at the mouth was prospected, but 
no indicatipn of gold could bt* found. Below Gravel crec-k the Jack- 
fish becomes very rapid and turns mcnne kiwanda the east ; cut 
alEcmating with long sandy point*; and ten milen below^ a pKirtage 
of ninety pacei? is made across n p>in t on the left hand side to avoid a 
big log jam. A mile and a half Ijclow this a second portage of 7 SO 
jiaces is made on the saiuc Side, Here wo w'ere led to suppose that 
the river ran nnderground, and although it does not acttially do so^ 
the huge pile of driftwood that has collected and Iain there for yeare 
lias become no filled in with sand and mud that it looks if the 
rivar did run underground, and one can walk across dryhhod. Tim 
same thing occurs again some three miles below' where another porUge 
180 paces in length is made on the right hand bank of the river. 

These thrt^ fw>rtiges are the only ones tliat have to Ije nimle in going 
dow^n with the high w'atcr. 

The lisnks In the neighbourhixal of the jwrtagea are about ten feat jj; 
high and are eveiy where wooded w ith fine large spruce, but about ten ito'nk“* 
inileH Isdow, the river cute into a sand bank forty fast high. From the 
top id this the countni* on both sales of th^ river is seen to be verr fiat 
w ith few' rises. It Ls thickly wooded and the only openings to be seen 
are sw amps. Tielow the cut sand-bank for about 15 miles the current is 
not fttrongand the river is very ci-ookwl; then we enteral a long succession 
of mpids which continue for nearly 20 miles. Tlio river in these rapida 
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posses bet'w^e^>ii high hLLIs wwxleil with poplar anti BaDk^^aft piDe, and 
we frequently cut banka of pB.vel or clay. Moat of the rapida 
wens navigableT wi the volume of the water wa^ coDailderably inereRaed 
bj the two large tributRriej^ mentioned above. Near the end of tbe^ 
rapidij I noticed sc^-eral anlphur npringa re^nibUng those on the Little 
BuGalo rivefh 

From thia point Uy tlie Peace ris-er the coutso of the fstrefim la 
slightly north of east and U very crooked. No tnore rapids or log 
jama are met with, and the river wiiida through a deep wooded 
valley in which spruce hs the prevailing forest tree. As the Peace 
river ia nppnoachedj howeverj the vaUey widens to about half a mile, aiid 
the spruce ia replaced aiin(wt entirely by poplars and pmrticulflrly the 
balsam poplar. 

McQktior We reached the mouth of the Jackfish river m August 21\ hoping 

jKkfwh rivAf, some Indiana there, hutp although there are a few houses^ some 

on each side of thestreanij they wei'C all unoccupied at the time. The 
Jackhsh nvor ia here nearly 50 yards widOi without visible cumnti and 
it enters the Peace nvor+ as near as I could judge^ about 15 miles above 
the raplthi at Peace point and about 130 miles below Little Red river 

poslv 

From the month of the Jackb^h we had the choice of two routes out 
to Fjlmonton^ and select^ the oae via Peace river and Lesser Bkve 
lake, tis hoiug the ca.sieT+ So^ after taking beuringi on all promLaeut 
point? in its ncighbourhooth I closed my trock^urvey and left tho 
Jackheh rivet- on August '28 for Edmonton, reaching that plnco on 
October 9 and Winnipeg on October I3i 

My Bckuowledgments are due to the offieers of the Hudson’s Bay 
Company on the Slavic and Peace rivew for much kindness and assist¬ 
ance, Bind particularly to Mr. Brabant, of Fort ^Smith, where I made 
my headquarters wJiilc e^cpluring the district west of that poim:- 

The topography of the country travelled over is very unifonii and 
simple, ami the most pronounsxHl ieature is the steep escarpment at 
tbo base of which the brine springs are situaled If a cross section were 
taken from Fort Smitli south-west to Cariboo mountain it w^ould 
ahow^-tbrstj the coinfwiratively narrow level region bordering the Bla%'o 
river, dipping very slightly oa we get into the Salt plain, then the 
abrupt riin* of over 200 feet to the top of the escarpment, much broken 
near ita edge by numerous deep giiik-holcsu Beyond this an nlmoat 
level upland stretching to tiie Ninb?hith liills, which rise 1CK> feet 
above the general level of the plain; then going south-wi^tw^ard of 
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th^ & gRiltJy imEjulufcuig surface rising sUghtly to the height o£ laud, 
then dipping again to the JackfiaU river valley m which the streADi has 
can^-ed a smaller valley, then ri?iing Once more with a loiigeaay slope to 
the Cariboo inouiitain. 

With reganl bo the geology of the region, I may sa 3 ’ that nearly the 
whole area is covered by rooks of DevonLan age, though, as they are 
undistnrlKHl 4 tid lie horji^ontallyj it is only in a few places that ox- 
posnres appear on the surface. 

At La Butte, on the Slave rivers 40 inilea above Bmith Lauding, Gypstun 
there h ati outcrop ol litnCHt^jne ^tsscK:iate<l with some gypsum and 
mineral tar i but no fots^ils were found by which it could be compared 
with the exposures in the escarpment at the bdne springs ; lithologic¬ 
ally and in their associations with beds of gypeuin the)" appear very 
K|niilar+ At Stoue islaiid also, al>out 25 miles below Butte, lime' 
stone is eaposed, and la here seen to reit directly on rocks of Archaean 
age. 

The escarpment already mentioned near the brine springs waa exam¬ 
ined in several places. Its greatest lieight abovo the Salt river wna found 
to be 210 feet, dropping to 150 at the Tittle BulTalo ri ver, and its generaL 
direction about north-west ami south-east. Three milea north of the 
forks of Salt river, where clLttk are exposed, thoy are seen to consist 
entirely of limestone, lying horrnmtall v% But one mile south of tlio 
forks a bdl of gypsum 20 feet thick is exposed near the Imre, tmd 
interbediled with this is a thin layer of red clay, while underlying the 
gypsum, and seen in the beil of the ^aalt river is a thick deposit of 
elay. Near here are the brine npriags^ but it was impossible to deter¬ 
mine the source of the salt. Bpecimens of the Umestoue and gv-^sum 
were collected, as well os a few fosailB from the clilTs north of the 
forks. 

Deep sink-holes were mentioned as occurring In yevenU places, and Sink^hoka 
purticulaTiy where the summer trail mounts the escarpment, on the 
fiidca and top behind the hrifie «prlng^ and also below the falls on 
Buffido river» In only one or two of the smaller and more recent 
holes bebiud the brine springs was any rock exposed on the eidesr and 
in these cares it was limestone. Tn idi the others examined, beeavn^ 
they were of earlier formation, the sides were covered with surface 
dejx^iity, and sloped sliorply down to a point in the centre resembUng 
a funiid^ Some were woodtxi to the bottom, parUculHrly those on the 
Little Buffalo river. Tlio majority of them were dry in July, but 
some of the larger and deeper ones coutaineii] fresh water, ancl these 
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niHiT be the souree of sDpplj for the brine ijpringHp at the base of the 
escarpment. The amount of surface Tin ter ho^ a veiy marked effect 
on tlie volume of the apringat and m the spring tlie dow ia much 
greater than later in tlie auinuierH Tlie 4$ink-ho1ea varj- in depth from 
five feet to SO feet or more. An isolated idnk-hole 25 feet deep vrm 
seen along the trail near Flat Orass lake, and the broken nature of 
the surface hero n^ould seem to indicate it wtii. underlaid bj beds of 
gypsum. 

ClifSk of impure gypsum ton font high occur on the little Buffalo 
river where it emei*ges fixmi the face of the eacarpinent» and in the 
gorge above thb we saw cliffs of massive limeatone riKing perpendicuJ- 
arlj from the water to a height of 60 feet or more. Very thin bcaift 
of gj-panm occur with the Umeatone j the rock lies horizontally and 
conniina few' fasMik. At the foot of the falktho eliflk are 100 feet 
high. Here the lower h&h are very' thick and contain a gooci deal of 
gypsum scattered in crystals throughout the rockj consetjuently are 
Tery softt while the upper strata are much harder and lie in thin beds. 
CiytitalH of iron pyritoa occur m the upper strata. 

Dn the floor of the Salt plaiop three mUcJs and a half south of the 
forks is an outcrop of limestonQ over which the summer trail passes. 
A s^jeclmen of this is j^ubniitted as show ing the extent to w'hich de- 
composition has gono^ The whole outcrop Is lion.eycombedp leaving 
only a skeleton of the harder parts. Another CKample of W’^cathering 
ia shown in the igneous bouldero scattered over the 0^17 flats in the 
vicinity of this outcrop of limestone. The boulders are generally of 
granite and are so much eroded an>und the base for about six Inches 
up that they nO’w rescnibte large mushrooma 

No exposures of the older rocks occur on the Jsckflsh riverp though 
a few milre below' the Sulphur Jspring^i large angular hh.ieks of limeKtone 
are HO cOTniuon tliat the mk In places cannot be far beneath the sur¬ 
face, Recent depmita of aand and gravel how'cverp aie fi’etiuent in the 
lower part of the river. Exposures of clay occur juwt Ixilow' the Sul¬ 
phur springs and these are overlaid by alxmt 20 feet of sand iti wlaicb 
thin Ijwk of peat occur. 

Evidences of glaciation in the form of nunicrons travelled erratics are 
everywhere visible, and particularly on the portage over the height <>f 
land Ix'tween the Little Buffalo and JnekJish rivers. Nearly all of the 
rapids in each of thcsie rivere are formed by accumulAtions of glacial 
boulders. No glacial striae^ howeverp were seen on any of the expos¬ 
ures of limestone. The Nini-sheth lulls are very probably t^skei-Sp and 
seem to have no definite regularity. They are coinposixl of line sand 
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and have a general directian of nearly true north and $ontlL On the 
north aide of the Littlo Buffalo river they merge into one bnn&d ridjujOt 
while on the $onth &ide tliey are split np into several rather eharp 
ridges, whieh again almost coalesce so au to inclose a large baain- 
sliaped hollow, which was at one time occupied by water, but Is now 
an idmost dry muskegs Similar sniailer ridges occur on (lie Jacklish 
river about Jackhsh lake. 

Note.^AII Isearings niontloned in tlie above report are iitagnetic. 

Thk Blair non e-Fjl,^mc Coal-fiklds. 
iTr. Jr. W. l^ack. 

The Blalnnore-Fraiik coal-helds are Hituated a few ofiiles cast of the Araa of 
summit of Crows Xest Paaii nnd are separated from the Crows Neat held-werfep 
Coul-Beld proper the main range of the Rocky mounteins. To the 
Houth they are cut off by the Do vontj-CkrlwriiforouB rockso! the Flathead 
range. To the north, the limit of coahbearing rocks hi not as yet 
defined^ but it is certain that it extends a considomble distance north 
of the present map* Eastward the belt of Lower Cretaceous coal-bear¬ 
ing rocks extends a bant fourteen miles from Grows iN'est lako, when it 
is overlaid by rocks of Dppcr Cretaceous and Laramie age, also coal¬ 
bearing, but to a lesser extent* The aceouipiLnyliigmap show's part of 
the latter formation. 

The existence of valuable coal deposits in tblw disitrict was noted by 
Dr. Baws«>n in hh Report on the region in the vicinity of the Bow 
and Belly rivers { 5 m Report of Pfi^gress, 1882 - 84 , ijages lOlc and 
103 c); and agnin in his report on that portion of the Rockv 
Ijetween latitudes 4 ^" and 5 r 30 \ ( 5 m xknuual Report, 1885 , macs 58 b 
and G 9 r.) 

Up to within the last two or three ycaira veiy^ little hod been done p^Mpectinff* 
to exploit ihck%* rtelila, lack of transporbltion faeilitioM being the chief 
drawdiflck; the construction of the Gn>ws Xest Bmnoh of the Cnnsdian 
Pacific Railway, however^ crossing as it does, the coal-bearing stmte 
almost at right angles hae removed this dilHcully ; and within the pist 
few years a great deal of work lias been done, chiefly pmspectingand sur¬ 
face stripping, bo that it iar now known that the productive coal 
measum are very much more extensivo than waa at first Antiei(>atod, 

Ihis region, wdthin the boundaries examined this year {viz : Tps. 7 , 

8, 9 and 10, H. 2, 3, 4 and 5 west of the 5th Meridian) n>ughly 
speaking, d|vif.led into ikiniost cijual parts by the Li^ungNtone range. 
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To the weAt o£ thi^ nin^ aod betw^n it wild the main rango of tlie 
Bockica the countn' U womewlmt muj^h and broken, and generally 
timbered. To tlio ea^ifc of tlie LivingKtcine range the character 
of the country changes abruptlyp the rough woofied bUlfl giving 
place to lowp rounrladp grassy ridg^ gradually decreasing in 
height aIItil the open pmirie valley nf the Old Man river ia reached. 
The Livingstone range itseli is n rather remarkable anticlinal ridge, 
unbroken except where the Crows Nest and Old Man rivers ha^'e cut 
narrow gorgo-liko channels which are locally known as ‘ Gapa.^ Korth 
of the ■ Gap ' of the Old Man river tlie range apj.i^^ to oontinne for 
same miles. To the southp the Liringatone range (proper) ends at the 
Crow's Kest river, although Bias' and Turtle mountains may be con¬ 
sidered as a spur from the main ranga 

The general direction of the valleys and ridges throughout this area 
is north and soutlip coinciding with the strike of the wka, and tlm 
Crows Nest and the upppor part of the Old Man rivers cut the strata 
at nearly right ungleM. 

The nocks of this region nisj be divided into thr^'O main divi^otti^ 
vti!: the Devono-Oarheniferous, the Middle aikd Lower Cretaceous^ and 
the Upper Cretaceous, in wbicli may possibly^ be included part of the 
l^mmie ; of thesCp the tw'O latter are coat-bearing. 

The Bevono-Uarboniferous rocks confibet pHncipallv of limestone 
with some beds of quartzite towards the top. 

By far the mont impurtant seriea in this area from an economic 
standpoint^ is the division or Middle and I^ower Cretaceons, 

which incluilea the principal coal scams. Wherever neen these beds 
appear conformable with the UppKL^r Cretaceous and Laramie^ so tlmt 
until the country has been cxamitiiKi in greater detail and the fomh 
collected determined, it ia im|io«3ible to draw a clearly defined line 
betw^.'en this and the third division. For deseripLivc purposes, how¬ 
ever, it wdll be assumed here that the volcanic intercailation, nientiane<l 
hereafter, represents the top of this seeond division. 

Tlic principal rocks in these beds in oi^ending order are aa follow s, 
the various thicknesses given being only approximate 

L Gmy and black shales with a few* thin arenaceous beds, 700 
feet. 

Preductive coal measures, 7 40 feet. 

3. Hard cheriy conglumemte ; in part-s replaced by very hard 
siliciou^ sandstone, 30 feet. 
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L Llght-coloyred ^uinely mIihIps Aud shaly j^dsk^neij witii AgUMj 
charactemtic dark greeniah and purpliKh slialy HacdsitaiiG and iua;ssive 
fleal-brown wi^nthmug dolomitic aondsboDe. One thin bed t>f shalj 
liin&^toTie wna noted in Beveml widely sepoxated localitiesf and may 
prove of Paine as determining a dehnite horizyn- Juat below the 
vofeatlicA^ near Mu Butte^ a bed of hard chertv conglomerate wan ^seen ; 
thw wan nmdi fiiier grained than that occurring above the coal and 
waa not noted ekewherej l|850 feet. 

Toleajiic*^ ccw^kting e?ii4cntLally of a very inipoitant intereala- 
don of volcanic Bsh rooks and agglomerates. vary greatly in 

thickness, apparently attaining their greatest development between 
3ila Butte and the point where they crosa the rail way p about three miles 
and a lialf below Crs>w^t Nest lake, thinning out rapidly to the 
east. Thei r maxi mum thickness is prolmbly not more than IpOtX) 
feet. 

These rocks wore found of great value as forming a reference hori¬ 
zon for working out the faulting and folding of the region. They 
vary gimtly in taxtura and in general appearance and n?ay prove of 
considerable interest when exainine<l under the microsoope. 

In comparing the Middle and Lower Cr^tacouus rocks of thk ftnjia 
with thoae of the Crows Nest i>oal-fleldp a general Hiiniiarity b at once 
seeiip withf howeverj a veiy marked diminution in thickness in tiiorocka 
of this dbtricL Tliis b particularly noticeable in the casa of the lower 
dark ahalas underlying the coal measures, which here repreflent the 
* Fertiie shales^ of the Crows Nest field. 

No attempt lias been moile to obtain a complete sect ion of the rocks 
of thn third division. Owing to their aoft» readily-waatheriog nature, 
exposures are leas frequent than in the lower b&K and especially to the 
esast of the liviagatone range, they have been trcmcndoualy crumpled 
and contorted so that a great amount of detailed work will be required 
to obtain even an approximate section of them. 

Immediately above tlie voleanica occurs a considerable thicknesii ol Middle 
gray luu^ block shales, in places rnaty-wcatiioring, with at Ic&st Wo 
nairrpw beds of hard silicJoua Kandst<me^ Hiese are followed by an 
unknownp but probably gtuat^ thickneas of soft light-coloured sand¬ 
stones, varying in texture but generally rather c^jarjje-gTainoch Tow- 
ards the top these are interbedded with hljwk and gray shales and at 
least tw-o seams of coal. 

Tlic geological structure of thin area is somewhat complex, much 
faulting and folding being in evidence. E'ollowdng the line of ndiw'ay 
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Atrosa the niiip-ibeet fcom west to east the section sUo^ti w ould bo 
ftpjjfoxLmateij' as follows: About one mile firora the east end of 
Crows Nest llte the junction of the Devono-Carbouiforons liine»toneK 
w'hich forms the back bone of the ma.iii of the Hockley with the 
Upper Cretaceous beds, is met with. Thii contact h evidently a faulted 
one, the limestone dipping about 30* west whUe the Cretaccoua 
atm^ and ahules have irregular westerly dij^s at high angles. About 
two miles east of this point the dip flattens until the strata are nearly 
horizontal, but continaiug in an easterly directioop westerly dips are 
again met withj gradually increasing to a maximum of about 30*. At 
a point about three miles and a half east of the lake the volcanics are 
crossed. Tliese are underlain by saudatonra and sandy shales to a 
point a short way west of the mouth of McGillisTny creekj, where the 
eonglomerate aud underlying coal mea.5ures are scon dipping w^t 30^. 
From the contact w ith the limeetone to this pednt the series is evi- 
dentlv a regularly descending one+ Near the moil til of SIcGiilivray 
creek, however^ an extensive fault occurs with eastern downthrow, 
since from here easterly tc» a point about half a mile west of Jilalr- 
more station the above aeries h re|>oated, the coal measures outerep- 
ping at this point, dipping about GO* to the west. Only one seam, the 
upper, lias Ijioen discovered here, the lower Hearns apparently having 
been cut off by another fault with similar easterly downthrow\ Tlie 
berls overlying the coal meosuree follovr with westerly dips to a point 
just east of Blidrmore station where the coal measurefi are again met 
with. From the base of the coal measures to the contact with the 
LJevolio-Carbonifero'us limestone of Bluff and Turtle mouiitainis the sur¬ 
face is coveredp but is probably underlain by the lower dark shales 
(a^n elsewhere underlying the coal s£^ms. 

Bluff and Turtle mountniRs lie along the axii^ of what is probibly a 
compressed anticline slightly overturned to the eaah the Cretaceous 
Toekfl having been eroded away^ leaving the underlying Devofio-Car- 
boniferous limeatone expctsed to within a short distance of Frank 
stationt when the coal measures are again encountered dipping w est at 
about Here, howeverp the thick nejsi of strata between ttie con¬ 
glomerate overlying the coal and the limestone is very much less than 
that seen elaewhere between the same beds, giv ing the impression timt 
a fault exists at tlie- contact of the limestone and the Cretacwma rocks. 

From Frank eastward to near the mouth of Byron creek a rather 
wide dnt svndine is crossed, the coal teappeaiiiig oa tlie axis of a 
sharp antiebne at tins point. This is followed by another similar 
svncline ami nuticlinep the coal, as before, just coming to the surface 
on the axis of the luiticline, Still anoiheir synchne follows, the coal 
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outeroppuig Rt tJio old Lirmg^tone mlnOn A fow Imndrod 
feet to the east of this old working a fauk muBt occur with the usual 
easterly downthrow', the light-coloured EK^ft sandaton<?s of the upper 
bedn appearing again. From thiE point to the eastern limit of tins 
sheet these rocks coulinae, but are ao much folded and crumpled that 
□o attempt will he mode to describe their attitude in detalL It maj 
he mentioned, however, that coal seaoiis were noted at two or tlntw 
points, and ai'O pr^jbahly the same seams repeated by folding several 
times. 

A section across the □orthei'a part of the map^slieet will show a con¬ 
siderable diversity from tho above, though in general the main features 
are alike. ThuSi between the main range and the Livingstone range a 
soriea of faults occur with uniform easterly downthrow' and some large 
foldi^ usually more or lesA& overturned to the east, resulting In almost 
invanable westerly dip^ Elojitt of the livingwtone range a narn>w^ 
strip of Lower Cretaceous rocks with some coal is foundp followed by 
the Upper Cretaceous and Laramie reeks much disturbed ; both the 
contact of the Devonq-Carboniferous limestone of tho Livingstone 
range and the Lower Cretoceoua to tho east, and that between the 
Lower and Upper Cretaceous being faulted. 

Two sections actcm^ tho eoal-beaHng rocks were measuredp one at 
least, that at Cat mountain, being fairly complete, a1 though it is p<is- 
sible that other seams may Occur below the last one noted. 

Cat mountain is situated on the west flank of the Livliig^ttone range, 
about one mile south-east of tho junctaou of Kaeehorse and Daisy 
crpeka. Tho results ohtoinetl are follows^ given in descending order: 
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15. CW-* -. . * X . * + — — — — .. 3 6 

16, Gray and l:i1ack slvate. . h . - ........... 24 D 

17, Goal .. 8 & 

18. Gray sIihIg , ,,, ^ ^ ,,.. . 1 0 

IB. Coal...... . . 10 0 

30, Gray sliale ... . . ^^^, 2 6 

21. €o^ -* - 2 6 

22. Hard, U|fht ?tandsU^Qe 65 0 

23. Gray ahale. .... - - - - k . ^ - B 0 

2-lr C^Prt?. . . 5 8 

25. Herd, light gaiidutoac? .. &2 0 

26. Black shale ^ ^ 8 6 

27. ^Sandstone. . .... *... 1 6 

28. Gnty slial« . + 12 3 

20. Sandstone ^ .. 10 0 

30. Gray shale. ___ 11 6 

S L Ce?a/. ........... . ..... .. 5 6 

32t Sandistoae with a little ahale. .. 44 6 

33. Coat -- 15 5 

34. Gray »hale. ..... B 0 

35. 6 9 

36. Gray nhale. .. 3 9 

37. Haftlj light gray :$aiidatonc. ........... 41 0 

38. Black and carboiiii<^u» sliaie and jsomo 

coal .. .... d 0 

39^ f^andstxiDe .. ..... I 6 

40k Black and carboDaoeoua aliale and some 

coal ........ i ........ K.. K... K... 14 0 

41. Sandstone ................ k ......... 2 0 

42. Gray shale . .. 8 0 

43^ SaR^h^tonD .......................... 2 0 

44. Gray shalo and itonstono bands . * ^ ^ . H 0 

45. €o(U (Impure) _ ................... 4 0 

46. Gray shale. ^^^, 23 0 

47^ Sandstone ^ ^^ ^ ^ ^ . 2 0 

48. Coal . 5 6 

49. Gray ffhaU-K __ 5 0 

50. Coal. ........ .. . .. ^^, 6 3 

51. Shale ....... _______ 0 6 

52. Coal .... p ... K. * K , 9 9 

53. Shale K.. + . ... 1 0 

64+ Gotd (impure) . 3 3 

55. Gray -^hale, ^, 7 0 
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Iiictiw. 

5fl. CtK*^.^ ^^^ + & 0 

57» Shale. ^^ ^ . 0 ^ 

5S. Cm/...* . 4 0 

50. Shale ....*:_.. 0 4 

60. C&ffli......... . 1 9 

6L Shftle.*...*.. . - ... 0 6 

fi2. Ci>ai ., *. * . * 4 ...-. T 6 

63. Gray uluiie. ^. 21 h 

04. SaDcktone. . - ^ . I 0 

G5. Gr&y and black shale. .... 2 0 

66* BUek tmd carbi^naceaiu^ shale upd aome 

coal -- . . 4 0 

67. Gray .^hale. .. . 15 0 

6S* Yellow-weatlierijiu eapclstoue ,. +. ^+ p . i 3 

69h Gray eliale. . 10 0 

TO, Hard grey E^ndj^tope, .. 16 0 

71. Cm/. ... ...... 1 3 

73. Gray shale. ^ ^ ^ ^ 5 0 

73. SandHtoae .. 45 0 

T4r Black and gray shale. ^^. 


TciUl... ___ ........ 742 0 


Total rwilm .■.■.p..p.pp...i+4.T 123 3 

The second or Byron creek section h probably not completei the^y™<^™k 
lower seams l^eing wanting* Owing to the thiek drift covering and 
the lateness of the season^ it was found imi^msihle to strip the surface 
any farther dov-n. Hip section given below was m^isured on tlio ea^t 
side of Byron creek near its hewL As in the first section, the order is 
dcBcendiDg: — 

Fwt, Inchea. 

L Manl light-coloured ^^di»tone; light 

coiiglomorate in places _ _ _ * 44 0 

% Gray and black shales, shaly Kandak>ne 


and a little coal . *_ _ 26 3 

3. CoTcwi * ------.......... 11 6 

4. Harrl grey sandstone i ... 2 9 

5h Black shale .. I 6 

G. Coai {rather impure) *. & 9 

7. Black and gray shale and &jverefL-. .... 33 0 

5. Hard Hght-ooloured sandstone 16 0 

9. Black and gray shale . 8 0 

10* Coni .... 5 6 
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(SeOLOaiCAl# HUBVET DE^ABT^ESt 


Section CD 

McGilli^Tiiy 

ridBe. 


Feet, Injchca, 


i T » n 4 • 


covered „ 

15* Coed . - r, L + i i ^^ ^ 

13, Gray shule ^ ..... + ^ - - 

1 4. *.**.-. ^ m * ^ ^ . . . ... - * * ^ * ^ • 

15. Gm^v sliale h . 

16* Gray shale and covered 

17+ Gmj shale ^ . -. - .. 

18. Coid ----* . . . ^ 

16. Gray aiiale ^ 

^0* Coai ____ _ __ 


25. Coed . +. -- - - - -- - 

23. Gray aiid carbo-naceona ahale 

24. CW ..... 

25^ Gray ahale+^ ^ . 

26. Cofd (partly shaly) 

27. Gray Khale and covered ... +. h 


29h Hard light g'ray aaTid!^ne+ ■ 
30+ Covered ..,,* + , + --- - 

31. Sandstone ..,.* + + + ^. -. .. ^ ■ 

32. Coed .. + + ...■....#* F ■ 

33. Sandi^Unie i .... . . 


Total ,.. 
Total 



60 

0 

j. ■ a 

8 

0 


1 

9 


3 

0 

+ ■ - 

14 

0 

K i| ■ 

36 

0 


5 

0 


8 

6 

.... 

1 

0 


12 

0 

;orin 

0 

9 

8 

6 


1 

G 


3 

a 


0 

6 

F ■ ■ 

10 

0 

1 + + ■ 

29 

G 


16 

0 


41 

0 


36 

0 

u . p . 

3 

0 

- * ■ + 

n 

3 


479 

G 

. . 4 + 

101 

9 


It will be noticed that veny little itaemblanfise exirtta between these 
two sectionK. Taking into consideration, howeverp the fact that the 
two poinU are nearly twenty-three inLlee apart, much uniforiiiity waij 
not to be expectCil Owing to the kindness of Mr. H. T. CoLlettp the 
following partial section measured by him vtaa obtained. These 
measnreinonta were made on McGiUivray ridge and ane of specLal 
intCY^t in coonoction with the two previona ftcctions as showHng Gie 
persistency of the coal senniH throughout a large area. Mr. Coflett^a 
section is as followsp in descending order 

F«et. InclkOir 

1- Conglomerate ........ + ,. i . 20 0 

2. Uo<d ►i + + + p+ i*......-..+^i- + i + fc + -+ i+ -^ 2 6 

3. Sandstone and shal& .. 20 0 

4* Coed . . . ..-.. ., K. +. * + p + 5 0 

5. Bliale .+ .^ .. IQ 0 

6. Cood *...............+i* + i + + iFi.^*-. + p.». S' 0 
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T. HADlhtORG 
8 . Voal .... 
9. ^Irnlo,.. . 

10. ^74Jd! *. r , 

11. Bhaie.... 


Total - ... 
Total 


Fhu Izbchoo. 

48 0 

25 0 

2 0 

18 0 


150 8 

50 6 


Nd ATialyses havd aa yet been made of tbe aamples of eoal (x>lleeted 
this year^ and it « probable tliat the ijUidify will be found to vary 
considerably Jn the coal fron^ the various seams as wel] as in the coal 
from the eame seams in different parts of the field. GenemUy speak- 
ing, however, the coal throughout the difitHet is apparently of goc»d 
quality, resembling very much in appearance that from the Crows 
Neat coal-fields. The followiiig partial analyses of coal from the Gold 
creek collieries^ kindly furnished hy Mr. R. Green, may prove of 
interest:— 



O-iUkhuftibllT 

MAStrr, 

AiL 

t, over jicr «?fit _......... , , 

24 

3 


23 

3 

■3^ III ............... 

24 


'll . ... 

24 

7^6 

5, II ......+ + + + 

24 

3-5 


It wUl be jseen from tlie above that this is a very fair bituminous 
coah The following analyses by Dr. Hoffujann of this department are 
from b-pecimens collected by Dr. Dawt^on in previous jesrs j— 


LociiJic^. 

Hjdawoopic 

Water. 

YoktiJe 

Cotnbiutibla 

3fiifcter. 

Fixed 

Carbon. 

Aiih. 

L Ncitb^wrat braDch Old Mui 





rivrr. 3 ft h^ajh.. 

1 24 

24 62 

CS 01 

7B3 

a Old Man river, two miles Iw- 


low _ 

1 75 

13'S9 

33-40 

13 3B 

3. Crow* Neat river, two mike; 



below IhIU (upper seam 3 ft}. 
4. Crow* Nwt ntePp two m\\m 

3 27 

32 53 

*4 38 

19 32 

below folli jlowvr mwaj 3 ft}. 

2 3« ! 

43 ^ 

47'78 

9 20 


Progrea*, im-M, 33, 31 uad 3Au sad AnnimJ Sscion, 18SG, 


Aijaljiwaf 

ooali. 
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GEOLOGICAL ^OrV^V ttEPARTMEN'T 


Of the ftWe andy!^ the first two are from coak of Lovrer Creta¬ 
ceous age^ while the lat lor two are fraiu Tjarainile or L pp^r Cretaceous 

CuudiaicL- The moet highly developed property iti this district U that of the 
CMil™ri>ikt^ Cftnadiaii-Aiuorican Coal arid Coko CompaDy. This compaDy Is oper- 

CdiBininy. ating a mim ne^r Frank on the eant flank of Turtle mouutaiiL The 

fleam ig the upjier one of the fleiiei and varies from oine to twelve feet 

in thickuesH^ dipping to the west at about the smta being here 

slightly oi’ertumed. At the tLii^ of mj visit a piftiii entiy had been 

driven in on the seam a distance of 4^5(K> feet> in addition to which 
there are two other driftSp one aljove and the othar below. This mnx- 
pany has been producing cfoal for over a year and during the past 
summer their output liaa been about 500 tous a day j it Is expected^ 
however^ that this output will l)e lai^ely mcneased within a short 
time. 

This coal is of excellent quality for steaming purposes and h largely 
used by the Cauadian Facific Hallway Co. on their locomotives^ though 
it iH reported to be rather high in aglh 

-I- 

A block of H\x coke ovens was built but is not now in ofjeratiom 

Tlie Gold creek collLerifia, operated by the Uiuted Gold Fields of 
British Columbia:^ are situated on Gold creek aWut 3A miles above the 
town of Frank. A spur Uuo of railway has Juat been built from the 
Crowa branch of the Canailian Faciilc Railway to the mines. At 
the time ijf my' visit no shipments liad lieen made^ tlic railway not 
then being complelwl, development aork wa« in progreas^ a uiain 
croaaout tunnel having bccm driven a distance of ^94 feet and a tipple 
being under construction* Tlie following flection of the main tunnel 
from the conglomerate to the end wua kindly Furnished by Mr. Cau- 
dron of the company :— 

ludsn. 

L Conglomerate. * h « 1 1 

Sandstone ............_ 3 2 

3- Conglomembe .. 6 ^ 

4. Sandstone.^. ^. SI S 

5i SliAle H . ‘2 0 

6. Cofxi . ^^. 0 6 

7. Bhnle .. 0 3 

8. Coal , ^ -- - H... 1 5 

9+ Bliale with a little coal, *___ *2 II 

10. Sandstone2 9 


Gold &t!^k 
collirH*^ 


S^Ctlaia- 
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i- 

FlDfil. 


IL 

Sihale..^. 

.... 0 

4 

12. 

Thindiedded sandstone ..._.... 

12 

2 

13. 

Gray whale. ... , . 

.... 5 

.7 

Ih 

cw.... 

.... 2 

0 

15. 

iShale ^^* 


8 

16. 

Sandstone.^. 

.... S 

6 

17. 

Shftle . . .. 

.... 6 

3 

16. 

.. 

.... 0 

1 

19. 

^ihale ...... 


0 

20. 

Sandatono .. 

.... 4 

3 

21. 

SliaJe ... 

5 

5 

22. 

Coai. ......... ^ . 

.... 3 

3 

23. 

Shale .. 

.... 0 

3 

24. 

Cool... .. 

.4 

7 


*robii. ... 

. . .. 9(J 

6 

Beiiides 

this tlie company art opening up 

several seams on lx>tii 


Hides of the vAlley^ aWxit one mile and a-half aboTe f±te vmin entry. 

The valley of Gold creek here occupies the centre of a rather A)ia.r|> 
nyiicHneT the coal lueoifureHi outcropping on either sidot so that it is 
possible, by mmm of short cross-cut tuniiek to attack the coal on both 
sides of the cteek. 

' In this part of the dtstnet the coal meojfures appear to liave sufiered 
a conaiderablc dinunutlon in thickne^p as will be sseen by comparitig 
the section above \rlth thoeo of Cat mountain and Byron creek. 

The ctMLp however appears to be of excellctit quality and the seams of 
good workable sixe^ 

This compHny has also done a large amount of prospecting on Gmssy GnMniy 
mountAiii, which lies directly north of Bluff mountain and forma the 
axis of the northern extension of the Turtle-Bluff ihotiiitnin anticline- 
A great numl^er of coal seams liave been uncovered at thin pointp but, 
in nil probability, in many cases these are the same seams repeate<J 
several times by sharp folding. 

This company expects to construct a number of coke ovens during 
the roming year. 

Outside of the w orkings of these two companioAp the work done has VorkcMk. 
been largely of a prospecting nature. Among others the Newport- 
Paubon property, situated on York creek about two miles abov^ it« 
mouth* on the moat westerly outcrop of the coal meoaures, may W 
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TrEdLOClCAL flUHVfiy DKPAHTMES-T 


Ly<ii) cmtfk. 




Byn^ci 


Ul^per Crtt4‘ 
cwan 


identi(iin«(L Three seajius of 17 i, 13 and 8 feet tbickness respectively 
have heen opened up by uhurt tunnels shou7n|if gutoti cwl in each case; 
the strata here aLouc 35’ to 40^ west. 

ConsiderablfJ ^'ork ha^s beeii done hj the Hastings Eiploratioii Co. 
OD LfeVon creekj iseveml large fHeaiiui ha^drig been opened up. The iiiii- 
nolti, however, have cuvet] in so that it w'as impoa^ihle to obtaLn a 
^tiou here. These opeiiinga are on the Hame outcrop as are those 
on the Netfi^irt-EViulMjn property p 

About half a mile north of the tow n of BlBinnore ifessns. Proctor 
and Pishbam have driven acrotis^ut tunnel eatting two siearnifti besides 
having doH«l a good deal of surface sitripping. 

A wagon roaej whm built last summer up Byron creek and a number 
gf sientiiB were uneovererl n^r the head of the creek i the Hyron creek 
section on anotlier page w'ill rHow^ the result obtaariod here. 

On tho McYittie-Leitch property, near the mouth of Byron creek, a 
number of sienuiA have been uncovered, by open The coal Ap¬ 

parently ontcropit heru op the crest of a shurp anticline and it is pro- 
baVdc tliat^sonie of the sseaniH are repeated. 

The coala and lignites of the Upper Cretaceous ojid Larmnie have 
been opened up in lieveral places, chietly to ^fupply the local demand 
for <loineiitic fuel, hi moat cfwes how^over, the highly contorted condi¬ 
tion of the Jitmta renders mining dilficult and unoertuim The mo^t 
irnpoi'tant of these ojienings Is on the Galbraith prt>pt'‘rt¥, about two 
miles below the fall« on the Crows Kest rivers where Hinall shipment a 
arts being made more or less regularly. A short distance below ihiav 
on the Hoi w^ay prtipc+rtj', a shaft lia-s Ijcen sunk on what is probably 
one of the 2 >anie seanisn This is now altandoned. ^veral cither 
openings were neen, two on the Old 2 blan river ancl one at Livingstx^ne, 
in all of these the Tvork done hws been on a very sinaLI scale, shipments 
having licen made intermittently for local use. 

As it is now proved without a doubt that very large dopoaitii of coal 
exist in this area, and success in future mining operations will depend 
largely on the selection of the best available sites. In this connection 
several factors have to l:»c taken into consideration, such as the quality 
of the co«d, tranAportation facilities, the Absence of fAultiug, Buid the 
altitude of the c<>al seani-^ themselvea ; witli regaitl to the latter, it is 
the general opinion among local mining men thab for the prcsei^t At 
least, the coal below tbe level of the valleys cannot be profitably ex- 
trBCte<l in competition with that won by drifting into the mountam 
bides and requiring no hoieting or pumping okAchioery. 
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The limestone of Bluff und Turtle tnountains h rota' being utilized 
to a <^'rtain extent, sevei^l limekilns Wing ill opomtlon on both ftides 
of the railwjiy in the Crows Gap. This rock is Haiti to make a 
very good lime for building pnrp!K>es. 


Several sulphur Rjirings were noted as occurring along the gyjpKiir 

flank of the Livingstone range near tlie oontact of the limestone and 
the Cretaceoua rocks. Tlie ny>st im|i4>rtant of is situated about 
one mile west of Fniuk, just sooth of the railway, where a sanatorium 
hotel lias been erected^ 

In addition to the gefjlogical work done during tlje season, a topo- TepogrAphie 
graphical survw was carried on by means of transit triangtilation, 
panoramic sketches, and traventes of wagon roods, trails, etc. Enough 
information was obtained to compile a oontoured map of the greater 
part of the areu. 

A number of fossils were colIecte^b chiefly from the Upper Cretaceous FwUa 
and Larainit! beds, with a few fiN)m the lower dark shales and some 
fossil plants fpjin the coal measures. Kone of these have oh jefc Ijecn 
determined. 


During the past year a great deni of interest han l^eeii taken in the Bull ti^'er 
possible future development of iron industries both in this district and 
in Britiwh Columbia. In view^ of this, a flying trip w^as made to the 
Bull river iron deposits situated on the south-east side of Bull river^ 
about ten mile^ north of -Taffray station on the Crows Kest branch, 
and at an elevation of about 3^000 feet above the volley. 


Tlie l»ae of the mountain consists of Cambrian c|uartt:ites and altered 
ar^llitea dipping at low' angles t^> the east, Towanls the top these are 
succeeded by dolomitis, interbedded with highly altered argillites, ap- 
pauftntly coniforniable with the lower beds snd probably also of Cain- 
brian age. In a numljer of these upper l>eds the orig:inal coDstituents 
have Ijeen replaced in varying degrees hy hematite ore. The work 
done consists entirely of surface stripping and open cuts, more or less 
disconnected, so that until further w ork is done it is impossible to form 
an opinion os to the continuity of the ore In the several bads, nor was 
the souree of the ore made clear, though it is certain that luiiier&Iiza' 
tion has taken place ov^er a considerable area, Tlie ote appears to bo 
of good c|uality, though in places, floiiiewhat sillcious. The maxitnum 
thickness of clear ore seen was about five feet. 
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Raster V Asei^siBOiA ,4>iD South ern Masitous. 

Jfr. £>. B. 

Ijgnite of The treeless areas of AKainilxt'ft ami Manitoba are fast filling up 
with settlers and, as the fuel supply is an important item in the ^11- 
nDUDtaiii, being and permaneneip' of settlement, an inquiry into the oonditiona 
and extent of iho coal' laining industr^^ in these dlstricta was thought 
advisable. The mining of lignite i n the Souris valley U well established, 
but no esALunation, of this district had been made since ISdO, when 
Dr. tlelwyn superintended tlie putting down of several bofo-holes to * 
test the eastern Ibnit of the depofut. In Manitoba, coal smims had 
been found on the flank of the Turtle mountain, and mention of tliese 
was maik in the Sninmary Heporl of this Department for 1S90-31, 
but these were ifsolated insUnc« and an endeavour to correlate the 
seams and outline their possible outcrop seemed of present Lm|w»rtaftce. 

Besides the ijxaminotion of the toai-fleld of the fiouris and Turtle 
ioountain, inquiries were made relative to wane other industries in 
ilatiitobfl, such as the making of brick, cement and plater, Tim 
report which follows contains, a summary of the field operations for tiio 
season with some general notes on the extent and topography of the 
Turtle mountain coal field, illustrtrted by a contoured plan of the 
northern flank of this hill. 

In pursuance of instrUcUons I proceeded westward, arriving in Win¬ 
nipeg June 7. Here 1 wm joined by Mr. Fred. Bell who wjih to be 
my ftssiatant for the season. At Btandon we obtained a team and 
light wagon, intending to drive through the district southward to the 
Turtle mountain and observe any outcrops of the rocks which are 
beneath the Laiamk or Ugnite Tertiary that forms the summit of 
this elevation. Owing to tlie wet slate of the rrsids, after visiting 
some exposures in the vicinity of Souiis, I determinecl to ship the out¬ 
fit to Estevan where I learned the roads were in better condition. In 
this way 1 could tnake the examination of the Souris ctnl-field at first 
and later during the summer that in Mimitoba to better advantage. 

Bxulomtieia Oil our wrival in Estevan we lutd evidence of the infiux of land 
CKU &itv»n. in crowded state of tlus hotels and the activity of tlie land 

Agents and those in the livery buslncsa. We esublished our camp in 
the vollev below the town and spent two weeks in exploring the banks 
of the Bti^m between Estevan and Bwlie Percee, While there the 
Btreani rose in flood and prevented our driving across, so that much of 
our work on iJie south side was jierforined on foot. 
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With the railway levels as a base, elevations were obtaineil with Tcpognphie 
aneroid bejornetera and a series of levels {with an IS-iach spirit 
level) were inairle ocnisa the valley at the coal mines bedow Kccbe 
Peret^ Tliese were conneqted with the milw^ay levels at the ktter 
st^ition and ahw carried east as far as the site of the bore hole of 1 BbO, 
located OH the south-east quarter of Section 6, Tp, 2, Kange o west of 
the Second -Meridian. 

Froin heights thua obtained ft eoi^toured plan of the aroft esnmined 
was roughly ptepiowl showing intervals of ten feet, and from this a 
model lias sinoe been constmcted for the purpose of LUustration- 

The cohI horizons were traced in almost continuous lines from 
Estevaii eastward for 14 miles and along the vallcja of the ^un^ and 
Short creek to the Inlerftjitional boundary. 


After hftAung completed the mapping of the held atid the meoBure' North flunk 
ment of all the natural sections^ we dt^ove eastward by the trail near niounuiTu 
the railway to the Turtle mountain^ wheret on August 4, I began run¬ 
ning a of iustroniental levellings to detoi niine the elevadDn of 
all the knewn occurrences of lig^iite and thus obtain some basis from 
which to correlate the seama and find the probable Klope of the horizon^ 

I n this endeavour we levelled over 52 miles i>f roftflSt ^d by dnAung 
from tliftse knowri points were able to determine by boramcter in a 
satis&ictory wjiy the contour of ft wide belt around the north Esink of 
the bilk Aa natui'al expcksuros in thia country are rare, much of our 
information obtained from tliose residents who had in sinking 
w'ellH touchetl or |>Asseii through seams of lignite^ In the rnoimtflin 
itself very little Lnfornifttiou could be gained except in isolated cases* 
owing to the lock of settleiiient and scarcity of roada A more 
iletaded account of the infonnation thus gained* illustmted by a con¬ 
toured plati of the low'er ftlope of the hilh is appended. 

On September 1 di^Vjanded the party at Boissevain and sold our 
hoi^s anci wagon* intending to vb*it such other liKalities lut could be 
reached by train. 

A mantle of sand atttl gtftvel is. found in voj-ying thickness over the 
area formerly occupiefi by the esetitict l-ake This lake was 

calleti into existence at the close of the glacial period when the edge of 
the ice sheet had nudtefl back to the latitude of the Tiger hills aud in 
the hollow in its inmt liad ftccinnolftte<l water from the uieltiug ice. 

Aa the natural outlet was thus closed by the loe an oYerflow' to the 
E:Mjuth-east resulted* and aa the fall down the face of the Pembiuft. 
mountain was very atcepi the er^jftion w^oa rftpi<l and ft de^^ chanueJ 
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obolo&ical auavKV DJSPAHir^KBfi: 


KxIjCAUKA 
fram j 
Bolwymm 
ldirivin£. 


PvnhLM 


w».s sCnije wonted out ’n'^hieh now forms the valley in which a small 
stream, the Fembma river, flows. Jfo distinct tnuce^ of slioro lino* are 
noticoabto along the faco of the Turtle rnountalu, but terraces aliri 
irregular hilLi of gravel and sand are found which wer? pmbnbly shal¬ 
low' w"ater deposits. Eidgea qf this nature were noticed north of 
Whitew'iter lake, indicating a rise wdilch approKi mates in elevation 
the gravel and *i$jyl terraces of the lower flank of the niDuntain ooenr- 
ring at about the 1,700 feet level. In the road catting south of Buis- 
sevain, gi-nvel and sand deposits are found resting on iKHidder clay 
near the top of an Ls^ilated hUh 

EastVw ard along the nulway the Cretaceous aliales begin to appear 
in the 3>eds of creeks crossed. At flrsti the shale exposed seeras ntst to 
be in place but ivi^hcfl from the boulder clay, as, at the cwk eros-sing 
betw'eets Xlnga and K-iUamey, they were searched for but^ although the 
cutting -sliow.s plenty-* of the gray shale, it U on the surface and has 
been washed out. The first definite expo^iure at Crystal City^ w here 
there is a very ttaiii eoating of till. 

The follow'! ug notes regaining exposures seen from the train are here 
lo added. From Boissevain to Ninga the railway runs in sight of the 
foot of the slope of the hills to the ^nth, which eonsist principally of 
a broken lerraco at about a mile south of the track. Just al>ove 
Ningn there is a gravel pit About tw'oiuDes east of the latter station 
there are aoine hills north of tlio track which have tlie appearance of 
being dumps of gravoL At Klllariicy there is a aeries of ridges which 
also uppea r to be of gravel They nm parallel to the sides of tlio narrow 
lakoi one on each side, though tlie soutliern one seems to be on the 
south ?dde of the White Mud river. The railw-ay cutting at Holm- 
field show'-i boulder clay ooverod, at a mile east of the station, by gravel 
At the river at Cartwright there art^ no expoaurea but the cutting 
shows gravel and a little shale, and a mile east of the river sand is 
exposed in a Imlloat pit. All over the strip Siotween this and Clear¬ 
water there an? many rid^ w'hich arc bare of stones. Tlicne are po-v 
aibly gravel or elevations left from the denudation of the underlying 
shules. At Mather the gravel deposits must Ije thin, as Ijoulcfers show 
thickly on the surface and in the slough near tlie town. At Clear¬ 
water there are several uxprjHunes of shale in the river Led, but it h not 
sl-en in the railway cuttings and, as mentiemed abovct the firat appear¬ 
ance near the surface is at Crystal City. Ah along the grade descend- 
ing into the Pembina valley^ good exposures of the shales of the upper 
part of Pembina mountain aeries as descrilieil by Dr, G. M, DawMu, 
are seen wherever escalations have been made for the railw'ay. This 
shows the alwnce in the valley of any thickne^ of boulfler clay and 
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u a piwf t\mt the fiemoval ot tiic^ rtwka in faruLing the valley was 
after the depmitum of the l><>alder chiy+ 

The kiw^er divislen of the ^hale^ of the Cretat'eous ia not &o hemso- 
genouii in coinpoaitioD, as Lt ineJudea elay ironAbooe^ ruiity clay ahiLle!ip 
and fcioft black clay shidcat in which there are many fragments of llah 
remains and iconic carljonaceoiia matter, The::?e bedi outcrop lower 
do^ fi the vnUey aod at the locally visited^ od section 14^ ^wruship 2, 
they formed nc^arly the whole of a iimal] cliff ori the we^^teni bank of 
the ri vei\ 

The cal-careous clays of the Xtobrara division f^hould he exposed in 
tlic lower part of this valJey^ but I was rot able to obtain deHnlte 
informatiorL as to the location of any exposures. Where the Caratlian 
Northern Hail way mounts the Fembina esc&rpment at Arnokl, light 
yellowish calcareous clays proliibly of this horizon are exposed in a 
small ravine. Beneath are gray calcawtia ckyn in which inocern^ntiH 
and oyster shelK as well m a variety of fish reoiain^i, ore common. 

These species are supposed to be charseteristic of the Niobrara. 

The Union Mining Co+^s planter mill on Lake Manitoba at Gs'psuin- 
viUe and the quarries situated ten miles to the northeaet wete visited 
by means of the company^ steamer from Weailxuime. A short 
visit was aliso made to the quan-ies at Stoncn ail, at the i«que«t of Pr. 
WhiteaveSi t* odd if jKwisible to our list of fossils from tlint locality. 

Several foriin? were obtained, among whicJi appears a new- specia^t of 
coiled cepliu1o})od, 1 desire to acknowledge the oiHcLent aid I received 
from Mr. F. C. Belt in the instromental w'ork accomplished during the 
Beaaom 

1 retume<1 bo Ottawa Septeiolier 29. 

c^MESr. 

lilention hoa been motle of the occurrence of rocks in the Pombina c™«it io 
esvarfumeilt which are referred to the Niobrara. Tliese are chieflv 
caleareous clays^ as distingukliod from tlie clays l>oth above and below 
them in which thoro hardly a trace of hine, Tho exposure at 
Arnold by comparison with the railway lovels, is situated lietween 
1,200 and 1/275 feet above tide and is continuefl northw'ard on the 
Bi>yne river Or lbs extension in the township to the nort-h*westi On 
section 15, township 6, S, ii^rlitc anr] calcareouit clavit atv found 
between 1,220 and 1,320 feet above tide near the exteiui-m of n new 
line from Carmen (o Sjoraerset. Below them on i«ectioi) K1 of tlieaatiie 
towiijtliip bet ween 1,120 and 1,230 feet, elavM without lime are found 
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Kiobrarm On the of tijo As^^Jniboinc nv<^r dirwtlj north of Treln?niflt 

■hjilw, Tyrrell recoj^ized the Niobmni at what it> supposed to be n Piucb 

lower horizon, &s Aho the caleareaijs elnyi^ penelmte^l m the well-boring 
at Moitlen. This imy mdicata a thickening of the fijrinatkm iind the 
mtnxlucticm of a hmi\ of dark clay between the members of the upper 
part and the low^r, 

C«ii£^Ttt workrt These deposita are i^f importanee in a eoinmercial iseiuse as they con- 
at Am^Kd. nearly all the ingredienti!; required tor the ctunpiwition of ceiii^ut 

At Arnold, the Manitoba tin ion Mining Co. havo established a Hniail 
plant for the inaiiufactum of eonient. Their kiln and grinding house 
are ^ituate^i In the mvine and are at present making a common grade 
of cement from the loader gray beds which are mined by a tanneL 
The experiments made by thia firm point to the lock of a pure lime in 
the rock now used. In other localities the upper part of this forma- 
tion baa pro^^en very rieli in lime, and lieds approximating the correct 
percentage will no doubt bQ found above those now aseth Experb 
menta) briquettes with an added percentage of imported lime wore 
tested at the time of my vbit and went as high as 500 lbs, per square 
inch after three months in water. This would mem to approach the 
atrt'iigth of average Portland cement. 

Ceinent mkK Tlie section of the rocks exposed hen? shown fifty feet of light-- 
colourcd clays, generally light yellow and brown near the upper part 
of the hill and gray or blniah-gray at the bottom of the exposure. 
Dark HtreakM in the upper yellow part suggest carbonaceous matter, 
but many of them are found to be of a darkt aliaoat bkcki clay with¬ 
out lime. The average sample of the yellow beds compared with 
tiio bluish-gray of those in the mine, show, according to the subjoined 
note, a percentage of lime which seems very’ constant and the 
assumption h that thin thickof 50 feet exposed in the hill-aide 
might with advantage be all used wdthnut tim ex|]ehse w^bich mining 
one bed imposes. The beds in the mine appear very uniform in tex¬ 
ture, but the burnt specimens show in a marked manner that the hed^ 
are mode up of thin platen dilfcring in compoeitiom The suggest km 
then that the whole inasi? bo pudfJled seems reasonable, and to the 
uniform , Riixturi! then could be added such otlier elements as mny be 
nr>eded. Tl;e burning would also be more uniform if the material w'ere 
pressed into bricks of a common form instead of a varied assortnient 
of fragfuentfl large and small as at first attempted. ^ 

From the laboratory of the Survey, contributod by Dr. Q, C. 
Hoffmann : — 

'■ Memo, re results of examination of two r^pecimens of shale from 
Arnold, Man., collected by D. B. Dowling, 1902. 


(a.) Adurk bluialvgra^^ %\mk, was fouivl to contain; 
pof cent, equivalent tu carlx^nate of lime 57'2 < n 

(h.) X bjrowniah-yeUiiw shftlo waa found to contain > 
per cent, e^juivalent to carWnaie of lime 5C*Li74 

imiCK. 

Tfio clay generally spread over the "^urfftce l>eneaih the soil W Bticli. 
been utULrod Ln many places; to make a wcgh biick for domestic use, 

A finer giadc, both as to milour and finish is ris^uirctl and is genetaUy 
Importefl for thu iiione pretentious buildLnjfs Ln the larger towns anti 
cities. An effort to utilize the shales of the Pierre furtnation which 
an? et|Knaed in the higher part of the province U being made in the 
Femlnna valley where a thickness of the upper part of tins 

formation is esfUtsctl in the sides of tlio ^-aUey. 

The shales of thbi up[^r part are of a light gray colour, in heavy berla 
which readily split up into thin sliecta- No traces of fosdls were observ^e^:! 
and the rock -seetUit to be wholly argillaceHSua with no culcite- At 
Lariviere, the station in the valleyp a hrtek'making industry has Ijeen 
starteii The shale b pnlverizeil as it comes from the quarry Jind 
compressed in the dry form^ The^e bricks Jire at onco built Into the 
kiln for burning. The plant with a complement of IT incp hi capable 
of producing 30^000 bricks per day. This method of making brick 
from ahale is in active operation in PenliNylvania and other states and 
it is esji^^tcd that with some modiheation it will be a success here- 
The fuel usetl ia a mixture of wood and lignite; 

The ifiliale of the Pierre fonnation ia exposed Ln many localities both fi™ 
in Manitolm and the Territories. A tiam]de of this from SourU, Scan#, 
^lanitoba, waa in the Labt^ratory of the Purvey and experi- 

znentiil bricks mailc which prove the fitness of the material. Dr. 

Hoffmann gives it liia opinion that they would iimke a good chws of 
fire brick. The tests to which the material w-^aa subject are here given 
from the llep>rt of Progress for the years 1880-82, p. 2 H ;— 

* For the purpose of brick-juaking this material requires, agree- foe brick 
ably with the present experience, no admixture whatever. In 
the following experiments it wa^i rimply grtjund to powder—^whlch 
]t-rca<lily admits uf—tuixetl into a stifT pa^ with winter, well pugged 
and then the moulding of ihe bricks proceeded w ith. By emplopng 
the material in a fine state of divUlon, and forming the bricks under 
pre^ure, an article of veiy close texture may be ennurLHl. The bricks 
after having been tltoroughly dried, were finally bum-ed iti tlie muffin 
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(tf iL cupelling ttt a full red heat. On ^^xaminatian t liey 

found to hare retained their fortu weth having neither warped nor 
cracked ; they wens firm and tough; the colotUp a ver^^ plea-^ing onot 
itiaVp j>erhapfl, be liest deweribod a -9 a ven' palebi\»wtiisli-yellow^ They 
were in no wbic affected by protected and repeated inmier^ion in 
water.* 

f iw briek. ' Other of the^e hrickB were inserted io covered crucibles l^ese 
latter placed in an air-fumace, tbe toiniserature uf which wflagraduallv 
011^**11, uiiUlp at the expimtion of an hour, a white heat had at¬ 
tained, at w hich temperature it waA niaintaiiied for an additional two 
hours. On opening the crucible the bricks w^cre found to have rotaiufd 
their original form intact; they had neither warped nor crjukcfi, their 
edges remaineil perfectly sharp and showed no indieation of having 
undergone even the moat Incipient fusion. Colour^ a very pale reddLtli- 
bn.>wti. 

+ Tlie foregoing eKperiinentH tend to show- that this clay is well 
adapter.! for the manufacture of an excellent building brick, and further^ 
lead to the inference, that it could also be Hidvantage<ai=dj employed 
for the manufacture of a good class of lire biickJ 

« 

PLAi^TE^ 


Pljirib?r cE 
Faroi, 


Gypeum 
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The gi-pflum deposits at the baAc of the Devonmn, as ox|jo^ north 
of Lake St- Martin, arc b^g utilLsed for the making of plaster^ Tlie 
deposita are worked in open quarries and the gypsum tmnHi|jorted to 
the shore of Lake Manitoba, where it 10 ground and burned—Ahipiaent 
to the tailw'fly at M'^estlwume being made by steamer. As the gypsum 
depodts were first examined by ilr. J. B. Tyrrell in the summer of 
the description published by hun In the Canadian Reeonl of 
Science for April, might be here repro^luced, as hbf general nsport 
eontaiuofl but a ppp^sing remark. Mis visit wan made on foot from 
Lake 8t. Marlin and after passing through a somewhat level oountty^ 
a rough ridge situated on sections 13 and 23, Tow^hlp 3i?+ Eange 9 
west of the Principal ^Meridian, w'aa readied and the fotlcvring extracts 
from the above paper begin hiA description at this point j—'Following 
the ridg<^ «tUl hi a iiorth-w^*siterly du-eetion, for a mile, the 
surface becomofi very rugged and irregular, being broken by deep 
pita with steeply alopbg aides. In this irmgh country gypsum may 
be seen In numerous outcrepA, being usually soft anrl crumbling 
from the elfrota of weatheringT but in -sonie cmaea it is still quite 
hard. The height of the tops of ihe knolls in this hilly area 
is about thirty'live feet above the eastern level plalnr or wixty feet 
above Lake St. Martin. The breadth of the hilly country was not de- 
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UTiuineci* the [nfliftn who acci>mp«lllefl tis stated) that it exten<led in a 
afputh-weiiterly direction^ us far ft’s n certain point on mt journey of 
that day, wliieh wax about a mile and a half rllstant from where we 
were then stand ingit beyond which the lev^el country began a^io. 

* Tn a north-westerly direction the ridge wa^s followed for two m\]^ 
further, to a rather c*niApicuoui kill a short distance north of the Ninth 
Bose Line in sMtion Towivihip 33, liange9 weat of the Priiiciijal J^Ieri- 
dian. In thin distance it apf^esred to be broken through by consider¬ 
able gaps in several places, but where it was w-ell marked, it in variably 
showetl the irregular surface ko characteristii;; of country underlain by 
gypNUiu deposiU In many plaeea small cave* woukl oxtand in from 
the Littonis or sidew of the pib^, houjo of which held iseautifully clear 
Ct>ld water* 

^Thi& country is a famous winter hunting ground for the Indians, indiauhanf- 
for in the autumn the bearw retire to these cavcy^ hx being confortable ground, 
quarters in which to pass the time until the following spring, and many 
of them arc killed every year. Around the mouths of several of the 
caves iiouhl be seen marks of the axe,, where the hunter Ifcail h^o. 
obliged to widen the entrance to the cave to lie able to get into it to 
secure his prey. The thicknw of tlie exposures of gypsum in these 
holes and eaves was nowhere very gr^tr ranging an a rule from three 
feet to gi-v ff^^t six incheRi hut in none of them w'ns the b.ital thick- 
nefis of the deposit seen. 


' The hill at the furtliest point to which the ridge wan follow^cd, rises 
as a raundefi knob, twenty feet above ita general level Tlii« hill, hke 
the othcris appears to be composed of gypsuna, a-s on its sides are holes 
extending dow n twenty feet beUiw" its top, in w hich bodn of gypsum 
are w^cil exposed. 

* In the north-west comer of Township 32, Range S, w^est of tlie Prin¬ 
cipal Mendian, is a rounded hiU Ksing thirty-five feet above the plain, 
its greatest length being abc»ut 600 feet^ and its greatest breadth 150 
feeh lt» surface is overgrow'n wdth small canoe-birch. Two boloa, 
each about eight feet deepi have been ilug by prowpoi^tonf in this. lull. 
One at the top shows, below' a foot of decom]>oeed material, seven feet 
of hard, compact, white anhydrite or " bull pkstert’ exhibiting a more 
or less notlular structure, and brHiking i>tl the surface into small irre¬ 
gular fragments. V'cry little bedding can be detected in the mass. 
The other hole is in the side of the hill fifteen feet low^er down^ and 
shows on top two Jiiid a half feet of white clny, consisting of decorapo- 
* sed anhydrite, below' w'hkh i« five feet and a half of white nodular 
anhydrite^ similar to that in the other holo^ Tlus givoa a thicknee^^ 
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almost t,‘erUinl_Vt twcmiy^two ft'et of thU rock and it U not impro¬ 
bable that the hill h entirely composed of it 

' Agnin, jast nortli of tiie >Uoth Base Line and two mLlea east of the 
township comer, between Hanges 8 and 9^ h a jjuplar-covened lilU or 
ridge thutj feet high. In varioua pkees on this hill are e^poaurea of 
anow-whito g^-psum^ abnUar to w'hat has been described above^ ?*hoii-’ing 
ill some ca^ea a thickne^n of ten feet in one section. The nicst of it is 
nimwiveor eryptocn^stalline, and lies in regular beds which liip Hllghtly 
towards the west. !3ome of the beda or layers however conaiat of 
beautiful!j cn'atalline clear colonrlosa selqnite+ which is easily broken 
out in lamellar of eon4idemb1e iiize. This ia the mineral which, 

in the w^entp hati been so often mistaken for mica. 

*■ As far as examined the hods preserve a pretty constant character. 
lAHiere they immediately underlie llie «urfac#p the country Is very 
rough and hilljt and the prevaiKng poplar of the region ia mixed with 
birch, or the spruce of the adjoining low-lying land U replaced by 
Banksian pine. The g}7>3uiii itself is generally very par^t of a dead 
white colour, and usually atratilied in rather thin beds^ which are 
either hori?j>ntal or dipping at a low angle. Aino-ng the massive beds, 
however, are many others^ composed of crystals or crystal-mas.se!^ in 
w'hicLi the crystals usually stand transverse to tho planes of bedding. 
Same platas could doubtless be obtained fnJin the ciystaUmasses 
sufficiently clear for optical purpose^ Xo anhydrite was seen mixed 
with the gypsum, bot one of the hills^ as above statqdp api^eared tf> l>e 
composed entirely of it. It is mudi harder and tougher than the 
gy|]dium or hydrato^l sulphate of lime, li ei>n-‘iidcrably heavier, hm a 
nmghly nodnlHr, rather than a dii^tinctly stratified structure, and ^ of 
a decidedly bluish tintJ 

The Ijcddod charaett^r of the gt^psnm h w^ell seen in the quarrie 4 
opened by the company. The one finit worked is probably ott the 
ridge followed by Mr. Tyrrellp and is m or near section IX In this, 
a quarry yards long has been opened and show:s mi average depth of 
ten feet. From thk, judging by the croMS section of the entk, there 
has lieen removed about 1,800 cubic feet of rock. N'earhy another 
quarry not so well worked out, is about 40 yards long. Fruspeeting 
pits showing white anhydrite near tlie suiiaco have not determined its 
depthp and, judging from the nodular and lenticular inclu 3 ion.s in the 
face of the quarry near, aomc of thaie prospecting holes may have 
touched ftoaie of the thin beds and do not necessarily preclude the 
presence of gypsum beneath. Other quarries are to l>e opened farther 
to the east and north. 
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The wLwtera liiftU to the uneren eountrj' underlain by the litmteF mill 

appears to be bounded by a small stream lowing aauth mbo the north 
end of Partridge-crop lake. So that a dis^tance of ten miles ijitor^'enea 
between the deposit and the mill on Lake llanitoba. The ruck Is 
quarried and transported to the mill over a bush road by team. The 
mill ia situated in a smalL bay jnat to the north of Davi:^ pointtAnd the 
idateria] ia pil&d in close proximity. As the shipping season is oimllned 
to the summer, enough g>^uiu has to be hauled to the mill during the 
winter to meet the estimated output for tlie next year. The grinding 
and roasting Ls by the usual burrstone and kettle and the shipments Output 
during this season, accoixling to the managert average TO tonn per week. 

This will probably be increased in the future. 

As theae Ijeds belong toa horiaon ju&t below the Devoniaii^as iu the 
western Ontario peninsula and in New York state, outcr*>ps should 1^ ^ 

looked for in the country south of this locality and east of Lake Manitoba. 

Tlie ridges west of ^hual lake and Stonewall might be predicted as 
possibly having cxmcealeil beneath the Hurface^*veringt !^>nie of the beds 
of this deposit. Eiidence of their extension to the west in shown in the 
boring on ^"emulion river made by the Manitoba Oil Company, where 
al a depth of 550 feet^ gypsum with a tlMckness of 15 feet was struck. 

THE SOURIS OOAL MINES. 

The mapping of this field and a more extende^l raport could not be 
accompliKhed in time for itisertion here, but a brief note is given. iMnm. 

In the vicinity of Estovan thoiu are roughly three series of seams 
which are for con%'eiuence referred to as Upper^Middle and Lower scams. 

The Up|>er (4 ft.) seam is found all around Estevan ac various shallow 
depths below the surface. It lias lieen struck in ^lany of the w'ells and in 

has been worked along the outcrop by farmers and others in matiy 
places as far east as opposite the site of the bore-hole of 1880 in range 5. 

The seam maintains the average thickness of 4 ft over most of this 
area. Though the quality of tlie lignite is generally inferior to that 
in the lower seomi ItA accessibility and even thickness renders it the 
more useful for purely local purposes. The Middle seam which has been 
burnt in rrkmiy of the outcrops in the vicinity of Estevan and near 
Roche FerciSe, thins out^ very much. A small remainder of it has been 
mined out in an isolated hill in the valley at Estevan, and the seam 
in the old IXimiiiion mine west of the town was prohablv on either 
this or tlio Upper seam locally thickened to 6 feet. 

The Lower seam is separated into several smaller ones by clay Lcht^et ^m L 
partings of various thicknesses and h mined both beneath the tow^n 
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ajiil eD^tward in the vicinity of Bochc The f|UDlity is much 

better chun in the upper ones and at the eastern end of the coai-field 
the clay partings have thinned out anti eastward frtmi the HazEftitl 
mine, in which there is still a trace of the prfcin^; j in the Sonria and 
Roche PcrcN.^ minei there la a clear S feet seam of good li|piite. 

The mines in mtlvQ operation here arc imfior one Tnanagemcnt and 
the average output <inring the suoiinor montliA ftinonnted to about 100 
tons dftilv. As the autwnin approached^ this inoreftsed and for part of 
the time trebled the summer outputs 

The e^ttenaion of the ^ihh northw^ard ttiward the Souriis branch of 
the C* P+ Ry.j was this year tejited by an independent cotufriuiy ha%ing 
interests in property between the river and Bienfait. Owing to 
diilicidtiefi in penetrating some of the ironatene lianda above the Lower 
Bearn sieveial of their bores had to be abnmdoneth but enough was done 
to prove that over a large anfea, deep mining from the siirface h feasible, 
fjouthwanl, the sectiona on 8 hort creek and +^Eir|H river afford evidence 
of the continuation of workable seams to the B^.njmlaty' line. 

COAL IK 'fUli DUIFT CLAY+ 

At Bonris, Manitoba, dark ahaies of Cfetaceoujs age outcrop dong the 
banks of the river naiV the town. About half a mile east, at the old 
rifie range, a verj' thin stivwtk of coal had been found some years ago 
near the top of the formation but saWscjiient borings by the Manitoba 
government liad proved that ijelow this there was a great thickness of 
barren shale. Ndtwithstanding this, a few of the rejudenta still had 
hopes oi the ultimate discovery of coal in the vicinity and a farmer 
had commenced the construction of a tunnel into a mass of boulder 
clay. This prol>flbly w'as induced by the Bnding in the drift many 
small fragments of co*l along with pebbles derived frcun a distant 
sourco. Tlie man was persuaded to abandon the enterprise as the 
drift over a large part of the western part of Manitoba contains 
fragments of coal probably derived from the low'eat memljer of the 
Cretaceous formation—the Dakota sandstone—which would outcrop 
along tike foot of the Pembina and Eiding^iuountain escarpmenL 
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Notbh to AecoHiMyv a C(j*\tOL'iiEii Pj.a.v of tub Lowkr Slope of 
Tl'htle Mop\’tajn, M.a.sitoiu, 


D. li, BoviUtg, 

plomtiooi^ of Ereibt wvored by CnjtMeouB uml Tertiiiry rockii ou OmI in TiirtlB 
tlis pkins luit'e ertublwhod the general feet tlmt very Httle distm-bftiico 
's to b(j foitnd in tlio nwtem pnrt wb fndicataJl by tilting or faulting, 
aiitl that in a genentl way tko series of bods remiutiti verv Jiearlv* 
horiioijtiiL Wliene then; are known ou tcroiw of lignite 11 woald be meJt 
pmbtible tliat iUi coutinuAtion would within cortHin limits Iw found 
along a line repn^eutiug points of efiufll elevation. 

In examining the outcrope along the slope! of the Turtle inountaiu it %[a|itif 
is found that they are so meagie and few that an attempt to corFebte 
the licds by such exposuiew would b« liopelcss. On the oiIht haiul, 
niatiy of the lesidents have by wgli-lwi ing obtained a certain amtiunt 
of information relative to the underJjdng roqfc-f whioh would, if ™pplo* 
mented bj- a knowledge of the orograpliy of the district^ )>e ase/ul and 
might lead to wme definite result iu tmeing mms thoughout the 


The map anbmiited herewith is ruleil tosliowuiten nls of 20feet difier- 
ence in elovatiun ove|the lower sIoihj and 100 feet in the higher part#. 

The notes aubmitUPa represent sueli inbirination im it wa# jsjssiblo to 
gain in the short tinie at our dfepwsil. 

Tlie gencTui uharugter of suefi coal as u'sis Been by us ia veiy similar 
to that of the lignite whieii is now being used from the siouris (ieJd. 

It may pmve not ao homugeneous or compact but will undoubtedly hr 
useful for haral use. It probably will not stond veiy Jong or rough 
biupuient, Housekeeijera in Deloraine who hod used the coal from tho 
McArthur mine claim that it a-aV equal to the Mkuiri# coal. Unfortu- Chinicterof 
nately no analyses are itt hand by which to make comparisfon, but it 
iiuiy be assumed that the lignite will contain a high peiwntage of water 
and tlierefore slalte On drying and it will be necessary to keep it stored 
in A. clcnited bin itr 
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GFOLOCICAL fttrRVliY DKPABTMEST 

The western sbpe of the Turtlo mmnlmu is consHlcrahly iiJO« 
abrupt than that to the F«>... Cioodk^ a ijtat.oa p the 

WasLla bmaeh, a rise of 300 foet iii three miles reaches the ^ of 
tlic steep slope of the niountom proper. To the south, the 
the mountain folkws a aearly „orth-a.id.s.mth l«ae. but ns uill k 
fnrni the eontours dmwn «u the accorupnaytng plan, the lower sMu ^ 
o.. «>or. to .ft ooJ i» pl-o- •'«»8 tkp 
Township 1, Bange a run ww terrace i» developed. It w teneatli 
thlntonXc thill the first coal seams found in tlie dinlnct are 
Several strcainH that have their origin not for to the of t1 
terrace or come from a foiy in theoutlme of the mount^n, cut deep 
,uviiie« whet^ they issue from the edge of the forraee. v^ell dug m 
the bed of one of these nivineH on Section 12, Township V Range - , 
pas-sd! thi-oufih i^veiul coal seams from which a rnnnmg sti^m o 
water wns obtained. This apparently, prove<l too wet to work, uimI 
another pit was sunk from higher ground abi.nt 150 yaitls to the 
north. From this, coal wjm raised by ineadH of a form engine and r»uu 
to Delomiue in the winter by foams. This pit is known. lo^Uy « the 
Vaden mine and Mine notes on it were published by Ihr. ifolwjm m the 
Sunimarv Report for 1630. In digging the well m tlie mvine, af^ 
passing througli tlie Kurfaco deposits, a mass of broken cm! flie feet 
tok was passed through, but in the shaft for the mine this wea not 
recorded, so that probably it was an secnmufotion of drift matenal 
derived from a small seam just nbove. 

nie section as obtained by Dr. 8elwiTi shortly after the well was 
dug is ijiven below, with the elevation of the base of each metn1>eT us 
deduced from levellings taken this scnsmi. 
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Of the pit at the old mine Dr. Selwyn wrifoa i * ‘The c^l was st™ck 
at 40 feet. 4 feel 6 inches thick, then 12 feet of sandy slmie and thm 
bands of iron ore; coal 1 foot ft inch^ij then bored 85 fa.-t through 
«indy shale; total "ft feet 6 inches.’ 
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The elevation of the j^round nt the tnouth of the pit is Ip794 feet 
Above the How near tUiii is to the oiiginal Atniace h hard to 
deti^nniner but frciin the aliove section it wooUl s^m that at about 
1,754 feet a tseam of cool 4 feet 6 iiicheH was Btnickp bo tliat the bottojn 
of thi* would be at lpT49 foot 0 inches m wmpaied with 1^747 feet 6 
inehes of the siection in the Bowing welL The bottom of the lower 
<>>al 3eaiu+ 1 foot 7 inches thick, would be at 1,736 feet aa eompared 
with that in the well at Ip732 feet. Theae vnHationa are due to the 
uneven thicknesses of the sandy clajH and sandstonea which intervene. 
The boring carried from the bottom of the shaft wari prot)tLblj dowm Ui 


the same bed as in the well or nair to the 1,700 feet level*. The 
followitig elevations wen.> de^tormined in this vidnity : Top of bank on 
rt»ad north-eiutt of mine, 1,842 feet 5 indies ^ on n wid bridge near niinop 
1,784 feet 7 niches i on same road l^dow Crojdeo school, bS09 feet 7 
inches; at Bow ing well near muie^ hT73feet 9 inches ; in bed of stream 
west about 50 yanbi in the north-west tjuarter of this section, 1,753 
feet 5 Indies. A flowing w-dl at the last of the above points wa>i dug 
int<i soiiie coal in the bed of the creek not more than two feet below^ the 
surface, aiid on the north bank a caved-in pit w as reported to have been 
sunk for ccsal. Further inquiry elicited tlie fuct that the firxt caul 
taken out In the district came from this pit, Mr. He-rmaiii Ments^ Pintu 
w'ho livfti on the south-eiuit quarter of Sec. 32, Tp. 1, R. 24, hAnh before 
the Vaden mine wus opened p taken ten tons of coal from this pit at a 
depth of ten feet, or abjut two feet below tlie bed of the stream. 

The seam was four feet thick and, Mr. MetiU thouglrt, tilted slightly t* 


the north. If the bed was two feet below the bottom of the creek 
the elevalion would bo 1,7 o I feet, and it is probably the same seam as 
that in the mine ljetw'i*eu L751 and 1,747 feet. 


Bt>low tbia, the stream falls at about the same rate for a short 
dintanceuitfl thou the grade is not soateepp since where itciw«s the road 
betweeni sections 10 and 11 the ert^^k bisl is at li706 feet. 

On the rttreaiii w'hich traverse,s the south-east comer of Section 12 
no exptjsures w^erc seeiip but frotu the devationap the four-foot ^seatn 
might Ije expected near the centre of S€fction 2. The ground behind 
Mr. Proudfoot'a house is at 1,75& feet 

North wapl, die next exposures of coul of this horizon arc an section See. 35. 
25p w’here a deep ravine cuts through the edge of the terrace at a point 
w^herff it ia at about it* highest. At ^Ir. PowTie'M house on the edge 
of the ravine, a w-eli was bored for 127 feet and i^aHsed througli c^ail or 


* BciienI hales are hf Dr. Si^lwyn just aartb of ihe Y^dm biae Kid iu ^jae 
not fnr diRtMt a iwaui of 7 f«t weia at 35 ftwt frutn th# tfurfauei 
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coaly miilter at about 102 f«st. The curb of tliu '‘ell in ut 1,833 feet 
ai'fl this brinjiM the horizon of the coal at about 1,731 feet, 1 o tcjit this, 
Mr. Sherman, «f Delonunc, put down a pit in the bottom of the mvino 
at or near the jxiiut where it forkn. The elevation of the spot selected 
is 1,700 feet and the coal wasstmeh at s' feet, equivalent to l,7S2 teet. 
little infm-niation could be obtained as to tlte tliickni'sa fouml, but it 
j«»V probably be aa-TOtmidtobethesainejienmaalhD one atthls elevation at 
the Vadun mine. A Imns-hole wiijs aLw put tlown, but tlie depth is 
unknown. TJie bed of tiic mvine slojasi mpidly to the west and at the 
centre of the Section, or in a clistonce of nhout il ([uiirtcr of a milt* frem 
the forks, the fall is 13 feet—enough to britig the btsl of the stream 
l>t*low tiie coal sreio, and it is very likely that a tunnel at this pinnt 
into the bank woukl strike wliatovor coal there is. The secticin in the 
well shows u depth of *V)ont 23 feet of sand and sandstone above the 
coal with clay und sand hijtber up. A well north of the .■jtablo and 
upon the north alojio, was bored from an elevation of 1,825 feet down 
to l,7fi0 in the sandstone, where water vuts obtaine^^l Imt without 
rcacbini^ tlio i:.06^ seaiiiir 

Fiillowiiiij thiH terrace nitrthward to Ssretion 33, ir well at Mr. 
Morningstar’s in a sliglit ravine in front of the house, pasarxl though a 
small s^m of coat and ended at a depth of IT feet in another^ llie 
elevation at the well curb is 1,771 feet anti at the coal about I,7utl, or 
slightly higher than those flcterinined sr'Uth of this. A well suliso* 
quently hoixHl from the top of tlie bank ishowed the thicknesa of the 
seam to bo only 22 inehea. The same seam wiw struck by Mr. 
Poole, who lives on the uorthsjost quarter of the same Section, in a 
well near hia house. Theso Iwrings seem to iiulicate tliat the coni of 
tliis horixtjn thins out Musiderably in faring nortli, but this may be 
only a local feature, 

A lower liorizon hir cool is protjobly indicated by the presence of 
springs on fwetion 26 at about the I,TOO feet mark, though the buriiig 
at the Vaden wine ahoWod nothing there as far ibw n lut that level. 
Along the eastern edge nf Section 23 there are three small ravines with 
springs in each, Tlie one near Mr. C. Corljett'a houM is about 30 feet 
deep and at an elevation of 1,700 feet a shuUow well was dug through 
soil in which loosr* pieces of coal wen# founfl, Tli* fact that the coal 
stmnvs nearly always produce water would incline one to think tluit 
either w»al or a very permeable layer of .■umdatone was situated beneatli 
the tough clay which is reported oa being bored through i» another 
well near that at the house. Two miles srmth of tliis, on the north¬ 
west tiuartor of Section U, ilr. Hughes reports loose coal in a well 
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dug in 41 low spot of Use house* Ttsit ie on ntiirly the sitEue elev- 
H&tioii tiM thn Corbett spring. 

No other rep^>rte<1 ot'eurtences uf cqal were lieand of to the west of 
this, and the wella in the vicinity of G^'HxlLind nil sefMn to reach the 
gray shale bcIow+ which U probably Cret 4 ieeon 5 ^ nod the inten'cning 
sandy clnys and shsins which form tlie material Ijctwwii the* elevation 
of feet in Gocwllaod and the foot of the slope at the 1,700 feet 

■contour probably represent the Fox Hill SHiidstoocs. 

North-enstward^ tlie lioriion at which the coal Beams are supposed to Tji, ^ H. 33. 
Occur does not apfiear to have heoii prospected or rather tlie bore-holes 
for wcUb have not Ijeeo pnt down deep enouglip ko that very Uttio lufor- 
mation could be gathered. One exposure on the roadside in a shallow 
cutting at thy north wost earner of Sec. 8, Tp. 2, Ih 23, shows a thin fl, 
seam of lignite at 1,T34 feet elevation. Tliia is probably the Batnc Ream 
as thf lowest streak of coal in Mr. ^rurning^atar^s w^oll at 1*740 anrl tlie 
1^ fl, seam in the rtowing well at Vaden at 1,732. 

A long nivine running from tlie mountain in See. 1, Tp^ 3, R- 23| l^ing rsviac. 
parsing through 8 ection>i 11^ 14 and k cut down througli alx^ut 
forty feet A the rocky^ i>ut the exposures along thei sides are concealed 
by surface deposits. A small exposure of aaniLstone can, however, 
found ou Sectaon la. The coal seaiiiH evidently should crop out on the 
sides of Ellis ravine, os they liave been found Ijy boring in the centre of 
Section II at the bottom of the ravine near 51 r. Duncan McArthur^B McArthur^n 
house. Here three scaiuA wen> found with thin chiy pirtlngs and the 
two upper ones urn^ thick imough to w'ork. Buboequeutly a sivaft was 
sunk fn>ns higher gi’ound and for several ycfirs u smsb E|Uaritily of coal 
iKiiYi tj^ken Out during the winter months, 

T[]e scetioa obtuiiic^l by Dr.^ Selw'^^Ti, us publbihefl in the Summary 
RcjHprt for 1892* is given below^* 'Outlie north-wijsl quartei' of tbiH 
Section, the owner, Sir. Dunean McArthur, has sunk eeveml shallow 
jiitH, and a shaft 23 feet diwp in which he states three seams of lignite 
ecial were found with intei^'ening clay strata. 

IWt, lirebcM. 

FinitMmatEfft.... .... . .. 2 (E 

HriMtHl E4'*tu at _ f^ . 2 U 

Third Heojn at t^-etity-three feet, thiokncwi ir \t jtwraur tmSn Nfl- 

All the vvorkinip were full of wat«r at the (kU* of inj- lieit. Fijoiii 
tUe 9peciiti<>nH t.f the lignitii shown me bj ^Tr. McArthur, it appears 
to ho of Himilar quality to that now bekij; mined at Estoran, and would 

•Siitnwarjf Ri-tvirt, tieot. S„it Csn., 18!it + 4 , 
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certainly be q vAluable fuel for local use if loiued and si>ld at a reiiMin- 
jibte figure/ 

It is iioT^- about three yeare since this miue opemtetli^ and aa Mr. 
McArthur was al^enti additional itifiinnation as to the nftture 
the workings was hui^d to ohtam. Fnim Weaver c^f Delo- 

ndnej who Imd worked in the mine, I lenmed tlwt the clay imrtinifa 
were not of groat thickness, generullj about IS incli^ but that sotuo- 
times the upper one disappeared or vfm replacwl by coul and then the 
reached a thickness of aiic feet. The tower swam was not wnrketh 

Fsoin inv levellings, the elevation of thegroun^l at the pit is at aliout 
feet. This would place the top of the upper scam at feet 
and the bottom of the second semn at b^?D3 feet The setini slopes, ac¬ 
cording to iln W'caver, slightly ho the north. This fall must be alight, 
as at the next |»int where the seauvs have been Ixjred iuUi^ at Mr. 
Biolth's on the south-wu«it. jjart of i^tion 2-1 in the jsauie township^ tho 
elevation of the top of the coal ia at Ip783 feetv This is about a mile 
and a half north and half a mite avst of IMcArthur^a, and showji a fall 
in fcluit distance of 2o feet Mr. Smith, in digging a well near hb 
house, sstruck the cml at 24 fwt and dug into it three feet He then 
Atoned up the well but afterward waa induced to tiy and jisccrtain the 
total thicknessr His olTorts in reaching iho base in the narrowed 
diameter of the well enabled him to get dow n about four feet, so that 
he has hopes that the seam is saeven fifct in thickness. 

These cfitlDiates may be over, mther than under the actual amount 
and it would soeinj that iiere the two seams that <iccasioiially form a 
six feet seam In the McArthur mine are brought together again. If 
there is over that amount here the ^TO should be workedi as furl in 
the district is gettlug ucanco and there is a large local market. The 
rapine Wliiig north from McActliur^s should iifiord goofl pc^ints for the 
mining of this without the jiecesaity of raising and pumping by 
Htcani or other power- Tim slope in the ravine north is quite steep 
And the fall from the mine to wliere the road iK^tw'cca .Sections 14 and 
1 Ti it is 57 feet, and 45 feel below the ground at Smith's house or 

Tvcll. It would thus scum thut the lignite should outciop in the ravine 
on Section 14 and along the Bides on Section 15. At Smithes the cfial 
can bu got at frem the level by a long open-cut frotn the northp a_s the 
ground alope^ to the north and a point at the centre of the farm in a 
lAviuo which headE in two branchtw on either side of the houso is 35 
leet below the top of the eoal. 

On the eastern pi^rt of thla Section Mr, Urio ha.-s dug a well 50 feet 
dr?ep without reaching the coal, hut os the elevation at his house is 
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ikbout 1,830 feet bis well, the bottom veiy cloae to its probable 
Ijositioo,^ In tlio next township bo the cast very little wasj beard of my 
fliBcovericH of coal, but there is one jjoint of mlerest in connection with 
the possible future discovery of seapas of workable thickness in the ex¬ 
istence of a deep mvine ci-oMOg the w estern tier of seetionsj con¬ 
venient point* fiYim which to work should bo found there. From the 
levelling at Smith's and across^ the ravine on Section 19, Township 2, 

Kungi^ 22p it w ould socm that if the level of the seam continued to the 
east at nearly the same elevation, the outcrop would roach this ravine 
worth of the centre of Seetbn 1£) and be found by drifbin||$ along the 
slopes as far up the valley as the ^yud CM^sslng at the south side of the 
same section- Mr. Ucnton w^ho owns the scctiois awd lives on the south- Rtnton^tf 
w'cst comer of Section 20, has bored a well at the top of the IjrtJik noai- 
his house and by this has proven tliat there is no coal down bo within 
a few feet of the 1+800 feet elevation. He Huh abts sunk a w'fill in the 
Ixjttom of the ravine from about 1,788 feet and fimls there loosi^ 
pieces of coaL The cpieation of the coal existing between those two 
olevutions has therefore not been tested. 

Ea-'j.tw^ard, in the next towmship, little could l>e learned of any dis- T|?, 2* R',22. 
coveries of coal, but the lines of ei[ual elevation follow a diiiecticin about 
and tlifl probability of iinding any would bq ^^reateat in SE^ction^j 
19 to 24, although on ^^tion 25, belonging to Mr^ ^she|)ardi Iixwjoooal 
is rej>ortod. in a well in the bed of a ravine on the northern part. 

Higher up the slo;t>Ct tbt^re arcp unfortunately, hut few bore hole^ and 
the onlv discovery rejMjrUyl is of a fsoati? u few^ iwohe^? in thickness on 
Section 4, owncil by ilr. G- Kickard. In the mountain on Section 24, 

Tp. I, H. 22^ at an elevation of about 2^200 feet^ Mr. H. Rlu^II found 
a small nuo^ of loose fragniciUs of poor lignite iw a sfnull well near Inn 
hottfle. This may have eoiiie from the drift, os this part of the moun¬ 
tain is thickly covcr(Kl by Ix^itlder clay and there aeems little evidence 
that esposurea of the underlying rocks would be found in a shallow 


weD- 

On the rtffid south fnmi Ktiissevain, sections of the underlying strata i^uth nl 
are seen on tlic road enttinga and in a series of quarries to the aou tli 
uf the town. Oih the road passing along the eastern boundary of the 
t^iwnnhip and at ft pjsnt stjuth-eaat of the towo, sandstone of a ^foft 
chnrmcter i* obtained on the norlh front of the steep incline^ and also 
in a deep ravine eiYKdng the rtmd. On the road a mile wesh running 
ifiouth from the wqatcro edge of the town, dark yellow sand is cxpip^l 
at the top of the hill In the road cutting at nn elevation of 1^729 feet> 


*Tn 1>tr :i^w 3 'n"i note-buok for 13^, it is laaniod thMi Air. Urioi We^t of L^tec^tu^ 
(CUd TArJariiiio), ouE 3 fsot ^ €<^1 in it w|i]l, AVhfiE lOQtii^n Ehii \n trti can only be etm- 
jisoturti! an it ii powililv it is Ekr Smith IrKation. 
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A harder layeiV R^d prol)ably the sainP Vied as thftt quartietl in tlie 
hill It mile east, iti exposed iii tlie banka of a ruDoing through 

&iectioiiH 11 and 14 and stone for freveml fine buildings tn Boissevain 
liaa been Ukeii from n (ptarry on the south-wefst part of Sectioii 11 or 
the odioining [yurt of Section 10. The upper t^irt of the esi^oeaxireH 
along tlie ereek are <»f dark yellow tiand with a few reddl^i streaks 
from iriL>nstoiie. This is also exposed in a ravine on the north pan of 
Tp. 2, li. 19p and is mentioned by Dr. S^Kyn in Re|X»rt of Progress for 
lS79-tiO, p. 11 a. 

Below these sands at the qiiam- is a lighter rfjarse-painecl wand in 
false beds and irregular layers not apparently hard enough for buikh 
ing pur]HJsef> hut below this is a dark gray samlsiynet the craeks and 
erevieea in whieh are stained dark witli iron runt. Tills stone hi piT>lv 
ably near the baae of the series and niBy r(*presont tlte Fox Hill sand¬ 
stone at the base vi the lignite Tertiary. This^ would eonsof^uently be 
the northern limit of the aj«l-ljearing roeka of this area. 

In the lower ground on whieh the hjwn is situated wells that have 
been bored reach the shale whieli underlies all the country to the east 
and noi'th as far m the edge uf the- Pembina mount:4iim llie well 
borts;l on Seetiun 19^ five miles west of Bnl'^vain, did not reach the 
shftlep though To feet of drift were peiiefcnileih A liuriiig on Section 34 
north-west of the town went through 1>3 feet nf clay, 4 feet of sand 
and 103 feet of sluilo^ bored in J:?ec!tion 23^ just west of 

the towm, tfivoB a section of G4 feet of clay nnci hard-i^n aiitl feet 
of tiliale. This Sihows that the sluile is the underlying nick up to the 
foot of the hill south nf the town. The sandstone probably skirts the 
eilge of Use hill we^itward. and octosionfll outliers occur even as far 
west Rs Waskada in thin ibheets and are plerci.^1 by wells. Smitli 
the quany- tmces of eoal luive lK*en found at several dirtVrent horizons. 

Tlie towesl coal heard of is in a well on the north-east ijuarter of 
tk>n 35^. Tp. 2j It. 20. There were ihreo iiii'he& of very' poor lignite at 
a depth of 12 feet fmm the surface. Tlic elevation above nea of this c^wil 
is 1JT2 fwt The next Ison the south-w“eAt quarter of i^s^ction 24^ 
?*iue township, where Robert Johnston found fuur feet of lignite in a 
shallow well dug in a depression dmining north, near the weetera 
Ijoaiidary of the se^^tioiu Tlie well is dug through eight feet of sand 
and clay and then through a four-feet Jietnn of the coal. As it was 
full of water at the time of my visit the character of the seam could 
not Vie examineti Die surface of the ground at the well slopes gently 
to the northp and though the seam is not far froin the surface it would 
have to be worked by a shaft and no watered possibly by a long drain or 
o|M.‘n ditcli running from near the north l2H>undary of the seclion. 
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On the ^iouth-e4Jit ^jimrt-or of Section 13^ Mr- J. I^ilrymple Imd r well 
boretl in which the was reached at a depth of 25 feetr hut the 
thicknefchS did not to be a& great nji itn the Johns ton property. 

SamplcTi cjf the c<ial which luid Iwen kept fs>r over ft y^vir showotl bright 

fracture-s and a g<x>d qaality of lignite; The elevation of the seam is 

approximately 1,845 feet and at the former placo between aqd 

lp832 ft^t On Smitioii It,just to the south, Mr. Glover^ who owns 

the east half, found coal in his well on the edge of a ravine wdiich runs welL 

north-east across the section. At a depth of fifteen feet a two feet 

seam was passed and after boring tliifougli six feet of clay niiother seam 

was reftche<l in w^hicli a supply of water w^as obtained. The thickness 

of this wfts not ascertainad. As the ravine is twenty^ight feet below 

the w'ell-curb these seams could be worked frtan the love! verj' cliOftply^ 

ev'eii though theire ia not a grtstt tiisekne«f of coah The I wo-feet seam 

in Glover's well h at fi^et anrl the top «>f the lon'er sc-am at 

1,892. 

A quarter of a mile up tla.^ rsvinr Mr. A. >[. Ho^ als^.! reached coal Roen’wifU. 
in a well at a depth of abnit forty hieU Am the elevation of the 
ground iri above tliat at Glover^s^ the same seams would proljjibly be 
rffacbod Ijtqwcen forty and fifty feet below tbo surface. Other reportetl 
insUnce^ of finding coal in well« in thiw vicinity are on Sections 14 
and 1 J, wduore Wjil Hall and ^fr, Wil^k>n both report reaching a tseani 
at about 25 feeb pnJwhly the same one as thij JohnHton neam. 

At Lskke ^fax in the mountain at an elovatlon of about 2,200 fei'b I-akif Mat. 
Mr. Cnjft who lives on Section 31^ Tp, I, li, 20, dug a well for Mr, 

Kanpei Killer on one of tlir islands, and at a depth of 27 feet found 
coal. TJii.s was nut dug through but it to mho^v that then? w a 
pcM^siinlity uf there being several hcrixoai^ ala>ve that outlined on the 
lower jMirt of the s1o|» of tlie numtitain in which the lignite may yet 
be found in |uijing quantities. 

Few reports of coal cuald ht‘ obtained from residents of the town¬ 
ships to the flftAt. Many famish htiviiig changcsJ hands within the last 
few yeai'S after the wells had been dug, the present ownens have no 
knowle^lge of the strata passofi through. On Seetbn 27, Township 1, Tp-1, R. IH. 
Rjingc V8, a well is tiepnrti*d as having been hoii^l through a coal seam, 
but the present owner could give no definite statement Ui that effect. 

On Section 15 in the same township, shale of a light gray eolour isfes- 
poseii in the garden at Mr. Mitcheira houito, and also in a shalkiw' well 
in the bed of a snudi creek south of the house. Then? is no direct 
evidence of the presence of any coal, but it would mtxm to show that 
in tlie surface covering is tbio. On Seetion 12 iin ohi resident 
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reportod thut coal luid iiecn found same yeury ago iri i\ well+ but th& 
prei!*eiiit cx;:cupiei* of ibo lot^ yir. Ri^inmn, could not torroliomte tli& 
statement. A new well 4 it his hotif^e way tlug tbrougb forty feet of 
Hand and clay w'Ltb no coal. Mr. E. C. Skinner on S^ioti IS, Tow’n- 
ship 2 , Range 17 ^ found a amkilS Beam at 28 feet below the surface w'lkicli lio 
thought wo^ abuiil on^ loot In tliickiie^ The elevation of tills seam 
is appm:iiiiiately iit 1,824 feet above the 

The Turtle mountam bore-bole which waa sunk by Dr. iSelwyn m 
l&Sd, is riefomd to in tbo report for lii7&-80t p. 10 a, nndby a niiy|uint 
its twation b wrongly statofL Ita situation is on the sauth-eost quarter 
of Section 5, Tow^nship 2, Kange 19, anfi is at thu mouth of a small 
ra%iue just at the edge of the woods. Ttie locatiim lieeiits to have betm 
uufartumte^ ah opparently there was a preHous depression hlkd ill with 
Umldcr clay and sands, and gravel. Tlie bore waa carried to a depth 
of 200 feet without any seaiiiH Ijeing found. As tlie elcvatioii of the 
ground there la about 1,955 feeb it seeni,*? remarkable that, no tmee of 
the aeams wliich are known to occur at 1,B35 and ]i^890 fi.^ts a short, 
distance to the wost should have been noticed. 

Many occurrencets have no doubt been missed in thU hurrietl exam¬ 
ination and iin>re ctkiuplete information might have been obtained Imd 
we means to test by bore-holes both along the outcrop and up tJrie alope 
of the JiiQuntain.* In tins manner s section of the mounibain could b$ 
made- As it waa, iiiucdk of tlie time was taken in making a contoured 
plan On which to iiaae future work. 

Tlie result of the serii^ of levellings iliowy that tliough the rt>al Kearns 
uro approximately lioti^jontialt still thei'e is a general alope to the 
w'ancl of flight amount i\A well as a ha-al bending to the north along 
the north slope of the hill, 

Tlic coal Imriiom does not apj.iiar to consist of a serfey of seuiny in 
contiuuoi]a ahoeta but mther of depissiU wliicb are limited in extent 
thougli repeated over Ififgo areas and ofteti KUp^Mqjcusod without tim 
intervention of much sand or clay. A thick seam iiiay thus repi^ 
sented in iiu adjoining loe 4 iUty by a series of thin seams separated by 
sheeta of nand or clay+ The loaterial from whicli the coal w'os dcnveii 
seems in many instances t 43 l^ave been tiiaxio up of a largo percentage of 
w'oody matter, but a great part is proljably txuo^Klsed of much smaller 
plant remains Bimilsr in character to much of that in our present 
swamps and peat bogs^ though of dtSerent specii^ such as would 1 » 


* Pr, 5<i>lwyn reoQrfd-i a ^EDple cf wal Fron] ji tt-ii]! on Hiifhiiutii"* lucalioii, Secdon 
34, TawTuhkp 1, Knnge Itl. 
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founil in u w'aniier diinate. Tbe tlie v<m\ lu the fek)uri« 

cxMil-tleki (a eontliiuiitiou of these depoaita) eoiitalzu with a vadi^ty 
of li^veis tlip rtiiriJiJiiSi and iniprc^ionH of iimny 

The clays and sands, which ane contenuporaDeouarwith the coal 
contain fresh-water sheilas a* that the ordinary laiul miidilions pie- 
vailed only at inlei^'ahs and the vegetation which s]irang up became 
coiiccaliiil by deiKwits which were drifted over them by the invasion of 
fresh oi" bnu^kisH water. Hepraited changes of this nataro onahlod the 
accumulations of similar materiAl to bo pilo<l one alxive the other 
that w'ith a lapse of time the vegetable matter became so consoHdatefl 
that its composition Bppn>ached that of the older coals; 

A GkOUXSICAL TtEO0N>'Aim^"CE ABOUT THE HeAD-WATKIIS OF THK 

ALBAN'V 111V£U. 

Dr, A (/red ir, 

Your instmctions of date May 24tlip 1902^ aiH jimkJ me that, iiic^jm- iD^tfurtioaL 
pauy with Mr. J. F. E. Johnston, C-E-s of the Survey staff, 1 was to 
utuiertakn a geological recotinauji?ance of a portion r.f the similterri part 
of Koewatin district, lying to the east of the area exploml by M r. 1>. 

Br T^iwlingr HrAp Sc.^ in 1893. Mr. Johnston wm- delayed a few' day a 
at the ortiue preparing plans for the snasfiti's work, but wos able tomcat 
me at Ow'eii Sound on J niio Ttli. We reachefl Port ;\jrthiir on J nne 9 th, 
wrhero I purchased tluj: luilk of our supplic'^ and one large canoe. 

Leaving Port Arthur on June lOtli w'c stopjjo^l off at Ignace to procure 
ae4inLX! l^elonging to the department which Im^l i*ecn left, thei'e by Mr* 

McTniies at the close of last Hoason, found that thlis c&noe had 

been used by tlie man in who^o care it was left and that it was not im¬ 
mediately Bvai]abk\ Iwing out at Sturgeon lake* ! wdn&rl to Port 
Arthur for another canine to lie forwarilutl to l>uiorwicj w'here we 
intended to leave the mil way* We ruathed Diiiurw'ie on June 11 tin 
and were delayed tli^re until the 14th* portly on account of the 
niisthttled cunditiop of tile weather, and partly be^.*aHFie we hiirl to wait 
for the sectanl cani>c to reach uh from Port Arthur. 

At Binorwic: w^e prtsmred the balance of our supplies and ongoge^l iklayf 
a crew of f<.mr aieOf three of whom had,, the sunimer before, licen over 
a ctinsiderable p^irtion of the country we expecte<l to ejcploi-e, Leay- 
ing Ibnorwic on the Uth of June^ we were delayed by unfavourable 
weather and did not reach Tjic 8eul Post until the IDtiL Heix+ we 
were again delayetl some tlajs. partly b}- unsettled weather and partly 
becatl-e at the time of our anival the men were away writh the York 
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hjiiU and crmld not at flrtit find a ^kb w^hci knciw the Wenaf^Jw^ga 
Injure which my letter of iniitmctiLim directeil ua to aumy thre^agh 
to Cat river. Having engiiged a guSiln the post t>n tin? mom- 

itig tii June ^Srd oiid rc-*iieked the mouth of the Wenassoga riveri 
a mOe or two eftst of the outlet of Ijie Seuh on the niomin^ of 
June 29th. 

■VVo had prevmxisly arrangied thut Mr- Johnston was to take charge 
of the topographic work, and that 1 wh-s to attend to the geoltrgVi 
atjsihtirig 31 r. Johnston where necessary hy local Htirve-ys off the main 
Jliio, ^fr- Johns ton began a log and compass survey of the route fram 
the narrtkws of Jjic Seul, running ubrnt eighty .five miles ol HnCp to 
Sliite kke on the Wena^paaga, I'eachiug there on July ^^nd. On this date 
the Aiihton Kay patent log lie wan using was necidonUilly injuredp 
nnd he decided ttn run the line hy micrometer tetescO|>e nn<l eonipass 
as far as Gull lake. Continuing fniin horCp ^urseys w ere made of ye%'on 
laki^, vaning in siio up to about si:? miles in lengtii. In most eases 
the nhore lines w'ere vciy t,‘<jmple3£, with many det^jj narrow-mouthed 
hays ruTining off fiom the main luket an incidental fwitureof tho lakes 
of the Laurentian upland altiiost anywhere. 

The heightHTJ-land portage^ half a mile in length, and longi*r tSuLn 
any of the other jioruiges between hem and Ijic Seul, was ctoa^&eti on 
Jalv liith,und the survey of Big TortJigt lake, on the Cat river systemj 
begun. The survey of this lake w'us finishefi mi the 17lh and on the 
ISth w^ vrrKiSotl the short p>rtjige to tlie nukst wenlom Ijay of Gull 
lake. Onll lake proved to be very larger w'ith numerous deep l>ays, and 
our time until duly ‘lOtli wris eniployeiJ in thnaurtej of the portloiisi^ 
thin lake wliich lay on the diroct route, 3lr, JohiiHtoii'a survey being 
tied to Mr. rawcett'a line at the portage out of the sotitln^aMtnra jjai^t 
of Gull lake—HmiMkth Hock Inke of Mr. Fawcett^s jdau, M n, eoii- 
Kidcrable jKoition of our limited time hail tiow' been spent, we wore com¬ 
pelled to leave sevenrl lat*]ge Vitiys of Gull Eakoi off the main route, un- 
Burveyeih On July 50th we Jitartesl fnr the Huihion’& Bay Company 
jKKtonCut bke, oj-ftom the account we hod hearrk wc judgtsl timt the 
ImliLiiee of our time w quid he rwiuired for the sun ey of this lake. The 
|Ki{st w as reached on the evening of d uly and on August lat the sur- 
vev of the lake wan coiiuuenced. Tlie wnrk continually inter¬ 
rupted by laid weatherp anil the aurvey ol the shore of the lake, and of 
the adjacent i.s|ands, iXTupied us until the I9th. As 31r, Johnston 
did not conBider that the nm minder of the time at our diH|) 0 sal w‘aj! 
f^uAicient to complete the suney of the islands in the lufiin portion of 
the take, and m it w as obviously too (^bort to vontlnue the line as far 
as the height of land tow^aitis Severn lakOi I dcchh'tJ to n^tum rid 
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tbu Cat river route to the ea^t end of Jjie Ssu?, ami to aitetupl;; to locate 
thii southern IxmiuLn';)* of the lick of sontnlJe^J Hmorimn wbieh 

outciHijj further cast on I-uke 8t, Jonepli, or Osnaburgh Jnbe, Jn de- 
sccndinff the Cat river I made^rief ^eologiral notes m roftt^. We 
reached the mouth of a small cr&jJc entering Lac from the north- 
on August ^Gth. ThiH cre«*k rtows through a i-tnigh country burned 
over about six yoara ago, and all its portages had to be i:ut out aJ 4 we 
nsccntled. On August 28th we rt^aehci] the 3 unit of canoe navigatii*ji, LHe^bbkL 
the upper purt of the sti^n iieing veiy siutlluw and blocked witli 
timber, and staj-te^l oti our return trip, reaching LacrScuI next cKny. Wo 
rcturm‘<| directly bo Diuorwic, arnving there on the cvi^ningof Sept. 2nd, 

During tlie season we experienced nnidi stormy weather witli fre- 
i[mmt thunderstorms, causing tniinerous intemiptiona of the instru- 
meut4d work. ITie tobd of these ileluys in intervals of fr<»ni one liour 
to a day iind n lialL cnus-ed a loss of about Hoventeen lUiys in alL Tow¬ 
ards tlio end of J uly and in the early part of August our work was 
macci-ially n^tarded by some diiiiculties with our men, wbu were very 
much afraid of entering tbe Ck^untjy in the vicinity of Cat lake on ac¬ 
count of current rumours respecting the ilaugerous chanicter of the 
Indians of that I'cgiom 


topoGii.^Fny. 

Tojxrgraplncallyt theregiojk tbnmgh which our exploration Uncpa&s«il nmnat^.r^if 
is'a iKu-tion of the great uplifaxi in£.Klitled peneplain of the Arehacau 
rucks of central Catuida. Throughout thL^ portion of ^mtheiu 
Kwwatin, the various water bodies He in ^holJow Weins in the pene¬ 
plain surface. Tlie maximum relief in the interior, except in the case 
of A few monadnocks, ia mrt'ly over MfEy feetj near the southeiTi 
boundjiry of the district, the relief ia aotnew'list greater. Tn a few 
piac<^ ridges or kulatc<l more or leas dome abapcf] mosses^ rise above 
the general level of the peneplain. One of the moat Btriking of these 
lies to tho west of Citt lake and haa an elevation above lake-level of 
about ninety-five fecL 

Tile lakes are shallow', mjirahyj very irregular in outline, ami at 
rimes more or less baundExI by areata of muKkeg (marsh). The intvr^ 
strenju areas are roiindefl or undnlating surfaces of nxrk, frc<njentlj 
clothed, especially in the 1io||ow.>^ with a thin drift cov^r of sandy uni 
and bonldcRi, overgrown and concealetl by a eJenso mat of tiMKSs 
fg^nei^ly //ypaMwi fri#/n,f/rn>n5 and interlaced roota. Ah a rule the 
drainage is very imj^riect. Ocfjstsionally there are small areas, under¬ 
lain by a thicker <n>ver of drift or by a glachd sand plain, w here tlio 
dmiiuige is better and the moss cover is absent. 
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Tilt ixxrica of tlio area niav all be claswiid aa Archaeau. For the laoat 
part the? are acld+ ijfneous or lactliTiiorpbit roeka, geneiallT sjoiiie 
variety of either granite ot gneiaa of soDie Jight shade of gtny or pink. 
AAbociaCe^i vrith tlieacp are Jievaml belt« of durk-colourefdp getierally 
almost hlackt baaic reekisp usually niicaceoua less often hornbleQ' 

die or chloiitio, whieii are siiinlar to those which have el$c^wlaere been 
tentatively elass^er] as Huroniau. In general featureSp tliey closely 
resemble the rocks in tho viuinsty of the Lake of the Wooda, classed by 
Laart “ Kccwatin " *. Tijo bnmiewt Mt of t heoe rtjeks was 
by i.m* line about 3i^ miles (by waterJ above Jjur 8eulj and it extends in. 
the dii-eotion of the line for a distaiice of about 20 miles. The precise 
widtii of the belt cannot be dutennined until the survey is plotted. 
&late lake, around which the best expKruree are foundt rtins in a 
direction nearly parallel to the strike. The weateni extension of thin 
belt is represents! on Mr, Dowlings map of the ^ Vicinity of Rerl 
Lake and part of Berens divert" atul d?ijscribed hy him in liis report 
on tliat dirttricLi 


A second nairoir Wit is croj^nl at the height^if land portage lead' 
ing into Big Portage lake fi'oin the waters tribuUry to tlie WenasAagn. 
The belt i;? narreWp probably not overfli|uarter c>f a mile in width, and 
exposures &re few, at leiuit near the portage. A third narrow belt 
(homVdende schists) k cut aemss by the narrow channel eonnecting 
tive two western parts fti Gull lake. In the vieinitT of Cat Lake 
these bartie rocks are known to occur only in a few localities, as small 
inclusions within the granites. Near the IxdtH of basic rocks^ it wm 
found that there were genei'olly numerous incUisIonB of the ischisfta In 
the associated acid rocks in tl>e ureas on both aides of the muin belt. 
At Cat lake a number of these indutdonN uro foumi, and there are also 
in places many drift blocks of similar materiab so tliat it ia quite 
probable that another belt of theae Imsic rcteks lifts to the north-east of 
the lake. 


Descending the Cat river, & narrow' belt of the Ijasic rocks outcrops 
a short distance above Cims l&k<'. Seveml other similar bands of the 
Hame iH>cks occur between here and Lake St. Joseph^ particularly in 
the vidinit/of Black iiitone lake. A wiile belt i>f tlie^e rocks* already 
referretl to by Dr. Bell in early reports of the Sum'ey^ occurs at the 
south-w est end of I^ke St, Jiweph. Tins belt extends; towuitb the 
west and U is not impossible tliat "^e broail belt exposed in the ncinity 


• Atiuaal Rtpcm G«j1. Sutv, Crm,, 1, ^ J re, 10. 

fAnmiaJ Rt|KiTt tiCoE. Caun, I'ol, VqL 3SHn iv^rtr. 
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of Slate lake iiuiv repiv^elit itn watward extenaion. Tha other 
naiTon'er Wnda along the ^^ellElS8aga geem to ha%^e tlioir counteriMirts 
along the Cat river. It ijeeuiB imprcibabli^ thnt they extend m con- 
tlnnoiLs iKLndjs U-twoen the two h^calities, 

ECOXDMIC OKOI^rV. 

Til alJ ernes these basie \y^mh are foyiid to eon tain soiall PyritefL 

(more nirelv large) veins of quArt/.. In Home few cases there \a a 
amount of pjrito in the whists neai the quartx veins. At the -sorfaoe, 
these vein^ and the associaterl schiEts pinssiml the usual rusty appear¬ 
ance due to the decompoaition of the pyrite. In ratHt cases the veins 
iM.'en were sDiaU, and It is improbabte that with onoor two exceptions) 
they earty anything of value. A prospecting party working in the 
district during the summer has ks^te^i a number of praspecta along 
the Cat river. Whether they have dii^covered anything of value is not 
Jit p^resent known. 

Tlie granites ure occasionally cut hy pegraetitc dykes, in one MDlybdenlus. 
locality near the head of Cn^iA lakOj a rock, apparently of tlim character, 
entries a small lunnunt of molybdenite in crystals varying up to jilxint 
an inih and a half iicrufs. ^Whether the mineral occurs in sufficient 
quantity U* be of ecoiioinic impcvrtnnce has not yet lM>en determined. 

Tlie properry ift at present in the hands of Mr. C.W. Roas, of Ibnorwdo, 
to w'hom the writer is indehtod for specimens of the mineraJ. 

Near the inlet into Slate lake, about three-quartera of a mile from Mflffnotiteu 
its north-east end^ on the easteru shore^ ^Ir. Johnston notexL in the 
schist4^ smal] stringers of a metallic minertil, probably niiignetito, the 
local variation of the compass was considerable. Magnetite in amnll 
amount is a conitituont of nmny of the hasie rocks. This was, however, 
the only locality where it found sufficiently segi'egated to produce 
a noticeable local variation of the compas^s, Ko occurrence of hematite 
ores wEtfi not*id. 


TlXllRiiL 

The tiinl^r tlin>ughout the ar&vs w-here our explorations lay in Tinibec. 
small; In moat parts of the district apparently too small for use even 
for puipwood or ties. Tlie general aapeefc of the forest and the age of 
tlio xarioua kimis of indicate tliat forest lires have sw'opt over the 
region at inter^ala. On the islands, or in localities otherwiso protected ^ 
one frequently finds fairly Urge treca, so that there hi no reason to 
think that the small siao of the forest trees is to be attrihuteil to the 
character of the clinmh*. 
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Larg« y^inie Is fH,ir]y plentiful Lii the aoutheru purta of tht? ^liatricc, 
but in tlie eentr&t portions nni] Jiround Cat lake it aeeniis to be scarce. 
Game bitt:la^ except water fowl, are nut plentiful. Tlie region nmttiid 
Cat Like ia a bm^Jiug groumd of tbi* iiiflll4ird duck. The eommon fur- 
Ixwing aninitiLs i>f our northum diatnebi s^. fountl hert^ though no 
species is very abundantp and some, particularly the beaver, are scarce. 
So fur m could bt^ inwertaioed, iiu brook trout ocenr in any of the 
Atreams ; wbitensh and sturgeon are biken in SLunaof the larj^er iakt*s j 
pike are found in all the waters. 

I a'isb, in cmiclusion, to ackriow|cdgt> our indcbetedtu*^ to the 
olfirers of the Hud^jn^a Bay Compttny in clinrgo of the pwjstA at 
Dinoraicr Lac SeuI and Gat lake, for nutny courtesies, particularly for 
tlie ft>isi.sUnce rendoiYs;| in procuring ?fuitnble men, ami in attiring aup^ 
plies and nuthb 


KEfilOV ON THE SlDK OF J4.IKK Ntl*lGON. 

J^i'. Jr^/trfni 

AMifttAiti, I (.Ittawa on the drd of Junc^ acoomponiod by Mr. R A- 
SnialL of ^lontreal, who had been apjiointed as field assiitant for the 
summer. .Mr. Smull reiiiaincd in the field until AuguHt 21st, when he 
was alio wen! to return in order Ki take up bis work at ^IcGill 
Univeraity. 

After buying c4ido€s and proviaions, Nipigon station was left on the 
iSth of Juue^ inii Ijike Nipigon reached on the 12th. 

StortimK roint Acconling to instructions, the work of the i^uijiiuer was to !» 

of survey. ,:^rrie<l on in the country lying to the west and north of the upper 
part of Dike Nipigotit with the object of gsthering the data, Ixjth 
topograpbical and ge^jlogicah necessar^^ for the completion of the forth- 
chiming map of Ijike Nipigon and the surrounding countrv, and of 
exploring tlm district lying to the emt of that reached lost year from 
Sturgecin lake, 

UWUr After being detained by hm\y wincLa for two dayo^ Nipigon Hou&e 
was reached on the Itithp and an examination of the chores made, up 
txj the iiiouth of the ^^abinosh river- A micrometer teloscvjpe surrey 
was started from thy mouth of the Kobka river (the south branch of 
the Wabinosh). The riv'cr, which was found to he at a very high 
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showa here and tbene cut baakti of & white^ dliclou^ sandj which 
fills the bottom of tlie uarrow v^Hej between the high trap hills 
through w^hich the river rtins. 

Jcgeiiiejjsio Jind Kobka lakea^ aucceseivo o^cpaiisions of the river^ 
are surrounded by high hills of trap, rising three hundred feet above 
their level. From Kobka lake a portage leads over a high hill idsing 
200 feet above it to Obc^wimgH^ the prineipil lake on the rivers 
Extending south-enst md south^wrat, it has a leogth of thirteen mllest 
and variea in width from half a mile to a mile. Everywhere along the 
lake the prevailing trap hiUs occurt though on the north aJiore these 
are some miles back from the water, the intervening fiat land being 
Dceupied by an area of sand and gravel at a level of abtiut fifteen feet 
above the lake. The mam river ffiJls Into this sheet of w'ater at ita 
north-east corner. After survayiiag Obowangti lake, a str^iuD entering 
its extreme weatem end was followed alnioet directly westwards. Lea v¬ 
ing Obowunga, the underlying felspathio schbts of the lluronian are 
exposed, striking about east and standing almost vortioak The stream 
followed pio%'od to be a series ot long narrow lakes coxineetod bv mpids 
and falK the krveb rising rapidly until, at about thirty miles from 
Lake jS'ipigon^ a b^-ight of 1,350 feet above sca level is reached, with 
ncighhouring hills rising 20D to 300 feet higher. The north-west edge 
of the Hursmian belt ia here reaehacb the genemi trend of tha contact Ha™Ln 
being about north-eftst. No travelled route extend^ up this stream, M 
so that ifc was noce^iy^ to cut out portages from lake to lake, most qf 
them over very rough ground. 

Rctuniing tJtObowimga lake, another route wm follow«i from its Cttar IjJtfl, 
wjuth-wciit Iwy to CHtcr lake eiM] thence westerly. Otter lake occupies 
a long narrow ™liey hardly wider than the InJsB itself, with high hilli 
of Huronkn schist rising on the north side 200 to 300 feet above its 
aurfocc, and on tlie wuth aide nearly 500 feot, Tlie main inlet of 
Otter lake comeH in from the south at the head of the lake, discharg* 

. ing through a gorge so narrow (hat, excepting at extreme high water, 
the ati«un makes ite way uaderaeath the piled up debris of angular 
blocks fallen from the cliffs on the aides. The Htream occupiee a narrow 
valley with a high clLff facing it on the west side, and still higher hills 
rising sharply on the east. 

Leaving Otter lake, a portage two loiles^loug clijobs in a steep slope Route wt.t- 
up the almwt vertical nkh of tlie valley, teairhing a height of ov'er 3t)0 
feet above the lake nnd descending ngBin iQf) f*et to a simiJJer lake * 

from which a portege three^]uarte^s of a mile long \fttnh to one of the 
head-waters of G nil river, Hunonian schiste occur all along, preserving 
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a. gunemllTT regubr fttrlfce X. TO' R and dipplTig n^rarly verticallj. 
This briinch of Gall river was followed wesK^riy for about ^Ix raileflp 
wheie its &>arsHj eliaoges i^>niewhat sharply and it splits into two 
branches couiiog from the south-^ 

Rr^ wMcfti A series of lakes, flowing itifco this branch frtnn tJie west, waa foltow- 
ed and a divide efoased to lakes emptpng northerly. l^iiiiLlar achists 
of the Huronian ixear all along with the same general strike and dip 
and give pUee, at the Iw^od of thin aeries of \$k&$, or 37 mUes weat of 
Lake Nipigon, to biotite granito-gneiases, which eonthmed w'ostward 
beyond Shirinijak Ukc, the most westerly point reached- The country 
»ecti from this lake on every sideT is coinpamtively Untj no hills rising 
more thaii fifty feet nlx^ve tlic general level which reaches l.GOO feet, 
or thereaVjouts, above the sea. The forest growth w generally saiallp 
owing probably to the thin covering of mil ; it is everyw hero green 
and no general fire haji burned over this area for a great number of 
years. 


Obowura 

lmk)i>i to ^qU 
rivuTr 


Gull rt^'CTr 


Beturning to Dljow-aiiga kke^ a route was surveyed fatrai its ^>uth- 
weat l^iy across to Gull river and thence down the river to Lake 
Kipigoii. Thfc* southern edge of the Huronian Itelt alx^^^o raferrod to 
lies about a mile to the south of Oljowanga, where it is in con tael with 
the granite-gticisBcs that continue to the j«>utli and is overlain by the 
traps of tlic Nipigon series on the east, Tlie width of the belt of 
Huronian thus delinctl is about eight measurnl where It dis¬ 

appears under the trap ca^ppjng. 

Ftiiin the point w here the Oult river was renebed, to ila mouthy it is 
a ileeph smooth’fiowdng streaai, broken Ln this distanee (about 18 milesJ 
by only tlirce short rapids. It has a fairly uniform and strong current 
and has cut its cliannel to a depth of from ten to tldriy feet m the 
drift deposits of the valley. 


North luanch For the purpose of further exploring the area under csonsideration, 
of WAbinoeh, nOrth branch of the \VabififHl!i river was then fotlovred nearly to, 
the height of land, and a series of lakes and stream-s lying fuitlier to 
the west w^ai ,‘fun^«yed by micrometer telescope. These lakes and 
at roams included a number that flow' northerly by way of Smooth rock 
' and Ittland lakes and the Okoki river into the An>iiny river. Among 

them Shawanabis has a lengthy east and west, of about sixteen mll^ 
with a long artn extending southerly at ita western end. 


Chmnirtcr of *phe traps of the Nipigon series are the only rocks seen all the w'ay 
up the north branch, with the exception of two isolated area^ of gnebiA 
occuring at Waweig and ’VVashebimega lakefl, w'hero they are exposed by 
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the denmJttttoR of the overljing beds, Tlie of the mttin area of 
the traps, where they overlie the gneisses, is reuichefl at alxmt three 
railea west of the north bratieh, beyond which only gi'anite-gneUses 
occur* 

Leaving Shawanabis, a route wa.^ taken leading southerly through Wi^u-rfftHa, 
smaller lakes to the Kopka rtvor, flowing into tlie east end of OW 
wanga lake. Tids ia a ri^'er of fair sizeT the largest of the XVabinosh 
streams, that has not yet appeared upon published maps. Along its 
course occur a series of lakes, the pnnci]>al of which are Ketiakskanias 
five miles long, Wigwasans six miles tong, and Bukeiniga eight miles 
long. Between Kenakskaniaa and Wigwnsaus, in a distance of a little 
o-s^er a fiiile* the river descends 250 feet in a scries of rapids and 
cjjiscadear 

At the f^'iot of this drop the edge of the Nipigon series is seen, flat- 
lying beds of white and red siUccous sandstone protruding from 
beneath a thick covcKng of trap, Ftcio this point oaatwat’d!! Ut Lake 
Nipigon the traps are continuous excepting where, in sijme ol the 
Talleys, denudation has exposed the underlying rocks in limited aremt^ 

These arc elsowherc more particularly notcfl. 

The White Sand river, which empties into lj*ke Nipigon on its VVhite Sand 
western side two miles and a half south of Mount St. John, was tlion 
ascended and the lakes along its course examined. The river and itn 
lake^ lie in an eitenaive, rolling, mnd plains lAiiderlnid by granite- 
gneisses. 

Through this overlynng the river has cut to depths reaching in 
places 100 feet, and cut banks of sand of that height occur along its 
low'er stretches. 

Tlie white Kiliixxiua sand covers an area many miles in extent. The a*nd pUiiL 
surface of the plain is gently rolling, its generally level character 
modified only by occasional low ridges and by the v^ollcy^Ji cut in it bv 
streams. The tops of the ridges are genemlly quit* bare of vegetation, 
the loose sandt readily drifted by the wind, affording no hold oven for 
the hh^sscs that cover it in more protected places The side of the 
ridges and the vallcya support a limited growth of coniferous trees of 
small size. 

The iTkitigushi river, flowing into VVendigo bay, was then examined. 

From the mouth up to Round lake its course Ls wdnding in the extreme rivatf. 
and few exposures of the underlying rock arc sweii, the banks being 
made up of aand. CliSs of trap ar*, how'ever^ seen here and there at 
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my great diy^tance from the river. At the north md of R4^>utnl Inke a 
belt of Huroniim sohifita and dioritea form the hil1» bfick from th& 
4>hore. Contiiiqing up the river, im vnlley is found to have been cut 
dciwtlj through the overlying traps into the Hurunkn uchbfbs and 
granlte-gnci&fiea, the ineloBing hlUji allowing cliffa of the overlving 
trap. The aamo condition.^ extetnl acrosa the height of laud and down 
northwards to the Okold river, where the edge of the trap overflow ia 
reached and where the granito-gneuwqa are iseen, immediately under- 
lying the trapa, tho latter cutting the gneisaea In dyfct^^s anna and 
irregular To the northward of the edge of the main area 

.smaller isolated arena of trap are hero and there seen, generally in the 
form of eooieal hiUa, showing tliat the trap once extended for some 
distance to the mirth of its present Limit. 

Excluding recent drift deposit^ there are represented in the a™ 
under revioW;^ only the granite-gneiasea and cr^^stalline schists and 
associated rocks of the I^urentian and Huronian ami the untomforma- 
hly overlying sedimentary series of i^Liid^tones, limestone^, etc., known 
as the Kewc^nawan or Nipigon series. All of those are cut and over- 
lain by a laler busic intrusive that varies from a fine diarite to a coarse 
gabbrOr 

This shoot of trap gi ves to the whole h&sin occupied by it a highly 
iiidcttte<l topography, characterized by high, comparatively flat table 
lands, intersected by deep narrow valleys. .The sandstones and lime- 
gtonea are seen at but few places ut the ba.'w of cUflh of trap that 
overlie them and at the edge of the basin where they protrude from 
underneath the trap. Outliers are seen in a few places lyirig on the 
old rocks at some di?3tancc from the conhnes of the main area, but for 
tLie ifioet part they have been entirely denuded whore unprotected by 
the capping of more rcaistent rocksn 

‘Wl^ete the underlying gneisses are expewed near the edges of the 
trapKxivered urea both on the west and north tLiey are cut by numerous 
<lykes of the intrusive rock, long apophyses extending off in places far 
into the gneisses forming ridgHs that by their black colour are In sharp 
coutrast with the invaded gneisses. ITiis dlBsimlljirity has Indueed 
some prospectors to locate claims prasumabl}^ for iron, or pcrlrnp^ for 
general results, along these amiH. 

Xo inirtcruk of economic impoi-tonce have been found in the district, 
though the belt« of Huronian schists to the north and ws&tt of the lake 
make the occurrence of gold and irtjo not impmbablet iron ore^ in 
the form of float, bos been found at several points, but its source up 
to the present Is not known. A deposit of in>n pyrites of considerable 
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extent occur? i>n the Pikitigu^hl over. ?3^iine of the .iiliceou^ sand- 
abonesp which vary in tint from white to pinkish red, are oi v^ry even 
grain anil would mnke good building stontH were h demand for these 
ever to aiisje.* 

Lands suitable for ngriculturo nco eonfliied lUainlj'' to the Lnimediate Agncultuial 
chores of Lake Nipigon and to the valleys of the lai^r rivens and 
lakes. At Kipigon Mouse the ordinary %'aiieties of ganlen vegetables 
sutscced very well } claver and vaKoua gra-sHC^ grow iuxiiriantly+ and 
oatA ifowfi latij grow very long and strong, but were hardly ripo Iwfore 
the early frwts, 

wore found to lie nniiien.»usin the distnet during the summer ; Mflmmala. 
caHI>ou fairly plentiful, and Virginia deer rare. Ono wolf was Koen^ 
and the tracks of otberf, running singly were observed, BearSp beaver, 
otter, marten and other fur-bearing aniniJiLs still occtir in good 
numbers, the uiihurnl mndltion of the forest Cavouriiig tlie preserva¬ 
tion of tlie winallor fur-bearing anlimtls. 

Many of the stream-i entering l^ke Nipigon abound in .N|iieckled Fubc^k 
trout of large size. lu the White-sand river tirov 

were partieularly plentiful, tho«e uaught varybig in weight from one 
pound to three [joundjc On the main lake one taken that scaled 
six aud a I kail ^xmndy^ and the ^tuiry at Nipigon House, the Hudson 
Bay Com[wny’tf post on the lakci recortb the netting of a twelve- 
pounder- That thia was really thera cari be no room 

for doubt Rvs thekke trout and brook trout are well known and clearly 
distinguished from each other by both the eom^Miny's officers and the 
rndians. ‘Wliitefish and lake trout are also plentiful In the main lako^ 
and lake trouts pike and dore in most of the smaller lake^ 

J left Nipigon House on the 7th of October and re^chetcl Ottawa on 
the IGth of the sjimc month. 


Hii^iox Lvixg NoRTH-KAirr of Lakk NiPinojf. 


Dr. Wi/ltam Arlhi^r Petrkjt. 


I. have the honour to aubrnit herein a summaiy report on the geology. Area 
physiography, cconoaiic re^mrccs, etc-, of the region lying northnea^t 
of Lake Nipigon In thepmvinceof On tiuioaiiilwiiHtitu ting the eastern 
half of niapsheet No. IT of the nsirthern Ontario seriwv This sheet com- 
priHes an area measuring 72 hy 48 miles, of which a considerable part 
covered by the waters of Lake Nipigon. Tlie area whieh T was 
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ioHtfuot^l to explore contAiftSt about 1 ^500 si^iiaro oules of land flurfuce, 
roughly doBiwl foUowa :— 

Th^ t«rritorv Iviiig north of u lino drawn due eu-it froin a point ou 
Lake Nipigorip two milc^ isouth of Park pobit^ a dk^nee of 

25 miles west of a litio drsTiTi due north 4B nnlefi from the eastern 
tenninatioti of tlio above east and west line, and ^utll of a line drawn 
we^tw-ard from the northern termination of this meridian, a distance 
<»| about 45 miles to the Jaek&sh riven 

Tlie shore line of Lake Kipigon bordering this region to the west¬ 
ward was e^caniined fay Mr. Peter ^IcKellar acting under the lustruc- 
dona of Dr. Robert Belh in ld69. At ji later date, 1^92 and 189@, 
M(*asrs. Dowling and McItints made sM>me further and pa^ihly more 
minute surveys of j^rts of the shore line and some of the islands. The 
country inland was* however, practically unexploped* with the exception 
of the instnimental survey of the Ohabika river 'miwle by Dr+ Boll in 
18TI> when en route to the Albany riven 

Early m dune, 1 received instruoliojis from Br, Robert Bell, Aeting^ 
DirecU^rof tlio Geo]o|pcal Survey of Canada to proceed totliia (lokl and to 
examine as fully as time would permit the various features commonly 
dealt with in a geological report^ as well aa to extend our knowledge 
of tlic local geography by making track surv^eys of all water-coursee in 
fljfiy way aecesaible, t^peeial attention was to be given to the economic 
reiOUrces of the region and the condition of the timber throughout the 
district-^ 

Pursuant to tliese instruetioiiB I left Toronto on J une lOth^ proceeding 
by rail and stfeambciflt Port Arthur where a day spent purchas¬ 
ing sopplica, etc. On June l4thi I |m'iceeded to Xipigon where 1 met 
my AsaiHtJLDt, Mr. Paul ^rnith^ of W'liidsor, Ont^, and where I secured 
the ser^dces of two caROemen for the nuniinert as well m an ud^Utional 
man and canoe to nssist in tranHporting the supplies up the river. On 
the evening of June 18th we caiii[»cd at the north end of Flat Rock 
Portage lui lj».ke Nipigon and w^ere forced by a strong north-wcnt wind 
to remain there the follow Ing day, but by paddling all night, we were 
enahle^l to reach Poplar J>Klge on the nsornLug tJ J une 20th. Tliis point 
we made our headquarters during the eunimer^ and 1 was fortunate in 
exchanging the large cedar canoe with which I liad ascended the 
river for tw-o smaller one% more suitable for inland w'ork. 
Having paid off one man, we proceeded dineetly to the^Bed Paint 
rivecj the oxplonitioi! of which stMin and its tributaries occupied 
us until July lOth, when we regained l^ke Nijugon. Finding it neces- 
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sarv to go to Poplar Lodj^*? for iiuppliea I directed Mr. 8mith 
with (me man to piticet-d to the mouth of the Obabika river mid await 
u£ thertf, white with tlie other man I went to Poplar Lodge and thence 
to the Obabikm Keaching thcrei I Bnrpriaed to fliid that Mr. 

^mith and man had not arrived. It apptsars that thej had become 
lost on the lake and had wstndered around for daya before we hnaliy 
eneounter&ii them off Mungo Park Point. Arriving at Poplar Lodge 
I direete^l Mr. Smith to remain tliere until the kindne^ of the Algonm 
Ck>[Ameircifll Conip»iny ahoidd afford an oppc^rlaoity for hia tranaport- 
ation dawn the river. From thia time on, the w-ork wob continued 
udth two men and one t^noe, Luring the search for the mibsing men, 

T succeeded in w'orking out the geology of the shore line between the 
Rad Paint and Olsabika rivers. On J uly 26th we started the ascent of 
the latter river and a traverse to the border of the sheet, 

Several f^Y<erLind expeditioru^ were made and two eoniiectiona established 
with previous esecursions from the Eotl Paint, A wLuter road north 
of the river gave access to the lake at the head w‘aiers of the Kahas- 
uahkandagoguma rivar^ thus extending the section north and south a 
con&ideiable distance. TlkC more w<rsteriy section was brought to the 
northern boundary of the sheet by the north wattl tendency of the river 
from SMiiiiinit kke on the Obahika, The wark on this ri^^r wa.s fiaisiied 
by August lOth. Thinking it advisable to examine the eastern exten- 
ftloQ af the Bouth Obabika trap area, a trip overland was made from the 
south-east corner of Obabika bay, und to detemitic thi! elevution of 
the trappean hills fortiiing the south peninsula of Obublko, an excor- 
hiion WHS iiiode acn»ss this strip of Uiuh 

On Ailgunt L4th w e began the exploration of the country accessible Jadtpane 
by the Jackpine river wdiich enters Obabika hay from the north. Tliis 
stream was ascended os fjir as the border of the sheet and expeditions 
w'ere made eastward frean it. Tlie Jack pine ft»riii.H part yf a canoe route 
to the AHjony and connects with a route via the Obahika, On our return 
from tills trip on August iJ^th a few' days were spent in attumpta to 
ivseend the ^inall streams entering Obabika bay fmiii the eastward, but 
owing to their small aJid the humt cllaracter of the country but 
little return was obtained for the time and energy expended. Finding 
that the time e^^puld be more advantageously spent in tlie stmthera part 
of the sluiet, W'C retumwl to East bay and a^t^nded to the large Lake 
crossing iJeatty^s line known ax ^Little ]>>ng' lake, * North Wind' 
lake, ikc. Frona this lake expeditions were run north to the Ked Paint 
river and ejistward to the large lake forming the source of the isotith 
bmiich of the Re<l Paint. Thougli we failed to reach t-he big lake the 
expedition proved of ser^ k'e io tixing the podtion of the lake called 
Crooked Green on Mr. Itowling^splan. Oil August 29th 1 walked over- 
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knd from tho soathera point of Tittle Umg ^ lake to the sSturgeon 
river in order to mark the rock oooUetfl and to examine the timber of 
this region. The Sturgjeon river was theii^ a^^nded to the month of a 
large brook entering from the north about a mile west of the big bend. 
A traverse wm carriefl up this river in the hop^s making a connect 
tion with the aforemendoned large lake on the Red Paint. We were 
suocesaful in this as wall as in locating some important c^mtacts of rocks 
I had hoped to Hnd. Poplar Lodge was reached on the return trip on 
Septeailjer 7th, A heavvgale prevented our moving until Tuesday the 
9th, but having recourse to the expedient of night travelling we 
arrived at Camp V ietoria the next night and reached Nipigon static n 
on the Jiftomoon of September 11 fch. I paid off the men there and wont 
to Fort A rthnr the same ovoning where the final business connucted 
with the e.xpedition was settled. T reached Toronto on September 14thp 
having l>eon abiont on the Burvev 91 da^i^ 

Tlse lines of survey above indicated were all conducted on “ tTraek^' 
methuds, connections to kmaw^n points being made where jjOiHible, 
which frequently entailed arduous overland expeditious. Owing to the 
lieavy nature of the travelling but anialJ rock spccioiemH were brought:^ 
about 150 of wbicb are now' awaiting exaniiiiation. A daily record 
was kept of the pressure of the atmosphere and of the terii|>enituTo of 
both air and water. The weather during the summer was very wet^ 
thunderstorms and hea \7 rain lieing of frequent occurrence. Tii ten 
yearu^ experience of northern Ontario I have nohcKlbatbo in pronounc¬ 
ing this the wettest season T have spent in tho bush. ' The continual 
rains had the effect of keeping the poisonoufi Hies in lifelong past their 
usual poi iod of nctivitjp both black Hies and mosquitoes lieing m 
evideneu up to the last day we were in camp. The highest tempera- 
T™p™Eiire», tares recorded were 78^ on Hjul>\lst and 79* on August 3rdp and the 
lowest day tamperature 42' at 11 a.in., June 26th. Much lower night 
temperature previnled, ice being foriraxl on seveial njglits in August 
and Scptemijer, 

F'ltYSlm;RAP|IV+ 

Ch&nc-E^of The region under discuR^ion, omitting rertain Irappctin areas along 
™^Ded. coiLmtfi of a table land not exceeding 4CK) feet in height, 

failing with some abruptness into Lake Nipigon, The height of land 
betweeti the Nipigon waters and those flowing north and cast may be 
said to lie just within tite eastern border of the sboet and to be repre¬ 
sented by on extemive level swampy tract extending from the vicinity 
of the Mlani" On the Sturgeon river northward to the boundan' of the 
sheeL This wet area supplies a large brook entering the Sturgeon at 
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th*? point Above referred to- It sinks into a depression occupied by n 

large Uke fonuiuj^ the head-watcrH ^3f tbe flouth bmncl’i of the Red 

Fuint river, HU ppKeii llie dralnuge at the souttre of tbe north bmiioh of Rt-d Paint 

tbiit river and is reHp<»DHiblefoi*iSiiinni[t loke on the 01>iibika river, the 

head-water of lioth that river andii stream ftowing north to the Albany 

river. Thin Jcvel tract is fringed on the west liy a tnore rocky area and^ at 

some pointa, csniHiderably higher land tbiough which the various rivers 

break on their way to Lake Nipigon^ Evidonoe« of eoii-siderBble dls- 

Hectioa arc observable between this fringe of hlUit and the lake, giving 

a rough aH|^s:t to the country in places and prw luting aiclief of about 

400 feet. The geiiE^fal lines of dissection have followed the HyaclinalB of 

the rockj the axes of which extend in a direction north of east and J^iuth 

of west. Erosion of these linea is favilitated In the Huronian a reus by Xatnreol luj 

the coiTCfipondence of the prevailing strike with thui i^ncral direction. ermion. 

Tile region bt therefore a dlesected tableland with a somewhat abrapt 

fall to Lake Nipi^n and a gradual ascent to the eastw'ard, followed liy 

a minor descent occupied by a wet area eotwtitutin" the source of a 

nural>er of rivers. HiiS general structure is, htiwovePt modified along 

the whore by the depoaition on tbe fianks of the plateau of a coarse 

sandsUme^ overlaid by a trappe-an belt of about 3D0 feet in thickness. 

This Imsic iwk foraLMi & ridge, Lntemipted in places extending along wcph_ 

the shore line from the rj.orth to the south of the slieet* At its 

northern end this area b more dbftinctly ridge-like, while lUi wiuthem 

extension attains a much le&s pronounced elevation and stretches 

farther inlands Thli structure i-s ,^hown in ttie character of the shoi^ 

linCp for the northern ridge has obstructed the egress of the wnicre 

from the east^ turning them southward and causing them to hollow out 

a shallow bay between the edgt? of the plateau and the range of tnip- 

pean hills. At a later age an opening w as eixxled thmugh tht! ridge 

so that the wntera entering this Ijay, Obabika (8teop Rock gap) no longer 

were forced southw-ard but asea^ied into I^ike Nipigon by the means 

thui» affoidiMl^ At the southern bijrder of the sheet, the p wIouhIv yr«p lowwi 

describeil contour is not mnteriaUy affected by thk trB|>|3ean rock as 

its elevation is ineonsidcrable, baton proceeding northward, it beconu^ 

more pronounced, forming a proinontori'of 200 feet elevation at Living- 

stone point. This point is now^ an isolated mass as the forces of 

erosiun hava worn awny the connecting j^k l>ath to the north and to 

the south forming deep bays, called by Br. Bell, Humboldt and Enst 

bay rf^spt'ctively. 

The Sturgeon rhvr^ entering Lake Nipigon just south of our sheet, L™ 
is the main line of drainage from the east ; immedlAtely north of it a 
nn^ky hill tjf 2CN) to 300 feet rises abruptly ti> the level of the plateau. 
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Frc»m thi^ nepjioii the water^j dmiii by tuniultuoiis acreams into 

the Stur^^n. On a^scenfUng thh river the banks are seen to have a 
lower elevfttiei^ and finally, at a point about 20 raileH up, we enter the 
previously descril>ed low afea+ the btfiuthern jiatt of which ih drained 
into the Sturgeon by a stream from the north and w^esi. Towards the 
north-east the marahy land extends to a large lake stretehing for about 
12 oLiles In the same direction and formiug the source of the south 
bmneb of the Bed Paint river, 'Iliis stream falls over a granitic 
barrier an^l^jwtKses through the aforeaientioiied ricige in a denuded 
valley, after nmning a few miles through the level oountry^ suc¬ 
cession of sliallow' rapids continues to a lake a feu' miles long, below 
which the river in broken by some short mpida to the junction of the 
north branch. Below the junction one long rapicl vith a cnniddorable 
fall intervene^ before the stream ptoases into qniet water which extenfls 
for five mUes to Lake Nipigon. The mirth branch is a smaller stream 
uniting wdth the former ab<jiit seven miles up ; its coufso is somewhat 
south of and a slightly difTerent country is shown in the more 
numeniHus lake exyjaiLHions on its course which approximates to the 
Huronian-Laurentian contact- TliLs branch aIho traversoB the low- 
Uiilg tracts but its head-waters are in the more elevated land farther to 
the east. About one-third of the way from its mouth, the Rid Paint 
river receive a t ributnr)' on tlie north which drains a condderable 
depression stretching for eight to ten tnilcis^ in that direction. This 
depression ct otcupied by a number of long narrow lakes with a general 
north-east and south-west ilmposition. Continuing northwaivi from 
the soul^e of the Ite<i Paint, the low land extends to a lake fonniiig 
the source of the Obabika. This lake is thi^s? inilijs long, and from it 
a etrtsin^ still in the low land, leads to a lake about seven miles east 
and we«t which di-echarges by a sluggit^h stream into a muddy lake 
stretching three miles n<prth- Tliiji lake occupies the Lake Superior- 
James Bav divide and sends a at ream in both directions. The fonnerii 
the Obabika^ continues in the swampy land to Cro^H lake, where the 
higher InUil is tact and the waters begin to fall over the ddge tfiwartla 
Lake Nipigtm. They continue in & south-westerly direction through a 
T^urentian region, the only considerable tributary entering from the 
south au<i arising in the same depresj^ion of which the southern 
drainage fttUs away to tlio Rod Paint. 

North of the Obabika Heveral small streams, not na'vjgablct enter 
OV^bika liay In a south-westerly direction. The moet eoutherly the 
KabasjishkandagoganuL, draining a Itike of the same name which is 
accessible, not by ilie river^ but by a small stream entering the Obabika 
from th& north. 
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At the north ood id ObahikiL bay a stream known the J iwkpine sand pliina 
coraei In from tlie north, its lowest seven mile* traversing a sand pUtn 
with jack-pine, nlxive wlHeh point the country becomes more locky 
Hiid pft-s-scN bev&nd the bortien* t>f E>uf iheet- 
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Tliree different fdsruiAtions citn be in the region—tho 

I^urentkiip the Hui^^niEkii and the Anlmike. The T^urenti^ la 
replanted by gaeiasca Eiad granites vikrymg fnim typea with the moat 
pmnounoed Luninatioa bo tbofifte of iimanh^e granitic atructure. On the 
whole the rrM;kis ctmiinonJy claHwed as Luoi^ntiarij aa far ns the* region 
ixpiiceniodj eonslst inOMliy of h<imblende gninite l*eooniiilg gneiswid 
in pbiccfi. An Ekrea of rock of tliUt kind enteru the northern boundary 
of the aheet at a iMjint seven or eight nulcs from the norlh-east comer. 

It extends in a south-west ihtocbion Ui an apex a short distance we^t 
of Cn^-i lake, where it again m weeps eastward anth a^ter a co^ider- 
able curve in this direction^ reaches nnotber wesMtrly apex m the 
depression north of the Eed Paint river. Tho line of contact tlicn HonahlMde 
makes another t*ftsterly curve and turning cuts off p^rt of the 

Ite<l Paintj finally reaching tixe shore of Ijike 2^ipigon at a point just 
north of the mouth of this river, Tlie urea north and west of thia 
broken line is occn]jied by Lunnentian gratiites and gtieissea, while 
that south and east a region of Huronian aerhiats. A second granitic 
area surrouiwU the hirge lake at the source of the south brunch of the 
lied Paint, and seems to fringe the lake as a belt not over three miles 
wide« A third region of tjiureiitian rock lie*! inland Abr>ut two milew ThT^t#Aa- 
from East bay. Like that juiit deacTibedi ite centre is occupie^i by a 
large lake of eight miles extent, lying Iti a north-eBslerly direction which 
the rock Kurroundg JV 4 a narrow Mngei Tliis is essentially a granitic 
type. Kockii of a more gneifesoid appeamnat crop out along the whore 
<sf East bay, and in a south^oust angle of HumtMddt bay. I am in¬ 
cline to regaid thcs*;! us a goutherly exteni*ion of the large area of 
similar njcks already described. 

Except along the lake and in a limitoil portion of the south-west Huroaian 
toiiicP of the slieeL the remaining nrai is EXX^uphfd by Huronian ixjckst 
generally tilted at high angl^i^ witli a strike averaging a little north of 
east The schihtn arc usually lif an acid type, apparently mostly of 
quartx-porophyry origin, mix^ with volcanic clastica. Basie sehriUsim 
bandi! occur with mueli le#m frequency, aa well aa limited belts of 
diorite and diabeuie. 

Resting Oft tlie flanks of the northern Ijiiirentian urea, fiarticularly Aaitnike 
south-east of Obabika Ijay* as well a^ in the north‘east and semth- 
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est^t Angle?^ nf HuiiilM^pIdt tuiT, are iuiall areaa of whitt? t* puit coarse- 
gniLned f^ndstone, referable to the An iniike Juries, ^iimaller ontcn^ps 
of thi;^ rock alsi^o occur at a few points along the wc?stcrn shore of tlie 
Routli peoinauia of OWbikH* In every case th^ depmita are covered 
by a dark basic rack of diabase stTucliire rising to an average elevn- 
Aniiurke trajfc. tion of SOO feet, TIiS-s Aniinike trap forina the whole of the north 
peninsula of Obabika, and, exceptiiig a narrow fringe where the under¬ 
lying gneiss is exposed, the whole of the south i^ieninaula of the same 
name. The third area, the one with which the sandstoEiC h particu¬ 
larly aswjciatoch east isthmus of Obahika and extends about 

five miles inland. Livingnibone point, south of Humboldt bay, is a narrow 
peninsula composed of trap at ita eastern extremity. Thin rock over- 
lies a bed of sandatonc at the w-estern end of the point and cxtendji a 
ioUo or two inland as a narrow belt overlying the Hutonian. Tlie 
final ttwpi^n area forma a line of contact fram the soath^nt angle id 
East bay in a south-easterly direction for about eight niUcs, when it 
turtis south and erooiws the Sturgeon river at the top of the long 
rapids, Tlu> southern boundar}' of this urea Ijegins in a cove north of 
Poplar point, and stretches to the foot of the long rapids. It Is this 
belt <if trap that is respt^nsible for the heavy rapidF^ at this point. 


OoutiMiiA of 
tnp Euul 
Huron iijua. 


soil# ANP TIM I! EEL 

ChxTiicnjr of Tlie height of land region at the enAtero border of the sheet, though 
level and swampy, ht mostly of a sandy nature as revealed in the river 
cuttings in the distnet. The rocky land farther west iscovereth w'here 
any aoil is developed, by shallow Ix^ds of sand, while the slope to 
Obahika bay an^l Lake Xipigon presents much more clay. Therefore, 
the best agricultural lan^i in the region Ls to be found in a belt of aliout 
five miles width along the shore, particularly along OWbikabayaiid in 
the region imii^iiately cast of Humboldt bay. Xorth of Obabikabay 
a litlJe clay is found, V>ut cxteufiive sand plains cover it as w^e proceed 
northwaiti. 

f unbw. The timber in the height of land region is smo ll spruce and tamarack 

with Banksiaii pine on the Baud plains and higher land The contnil 
rockv region is bettor timbered, particularly along the rivetSy but 
estefiftive fires have wrooght havoc writh the once iibundant wood in 
these highlands. Both for agricnltura, and for timber, the best is to be 
found on the clay land bordering the lake. Along the north shore of 
Obabika buy fires have practically destroyed the timber. On the lower 
reaches of the Obabika, however, mid in the depression oemneeting that 
river with the valley of the Red Paini good stretehes of spruce, biLiam, 
fniplnr and birch stiU exist. ALfO north of the Obabika towards the 
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KfthagfUjhkjiiridagiigaTim mui ftloRg Ktot buy timber jh to 
The markttahle spruce, which is really niagnihcent in this last region, 
has beeu unfortunately cut off a few miles esat of ^ Little Long ^ 
lake by an estensive Uro froin the south-w«it. All along the Sturgwn 
the timbei- is snuill, of about ycara growth, while in the south-east 
corner of the sheet still younger forest is found. An attempt will be 
mmle in the final reprjrt t<i uuip the dilFerent areas of forest growth so 
as to bring out the cliwtstrous effects of forest fines. For instancCi omi 
fiitj about five years ago started somewhero north of the mouth of the 
taturgeon and swept tin* uciuotry^ in a north-easterly direction, 

devastating the upper valleyw of both branches of the Hed Faiat a.ml 
stretching beyond into the basin of the Obabika. 

Eoixonic ^iEOLonv* 

/row.—In the region lying immedkldy s<>ulh of this sheet are three iponope*. 
or four iHindfi of Huronian rock wufiiciently feirugihous to be know n as 
the iron ningo^ The^ depos^its hare already been de^rilxxl and need 
no further comment here. Both Uie Algotua Commercial Co. and the 
ITaherty syndicate, which ha^^e liCeo engaged in exbeitsiveexplamtiomf 
on these nmgcs, imvi; recently abandoned the region. TluJj cessation 
ol opemtioUH dttea not prove the w'ortlilessness of the deposits, but 
merely that the expiration of opiioiut and heavy flnaTicial engagements 
t-l‘«ew'here diverted the tide of prospecting from this regiom Iron 
deposits similar to the al>ova have been rqjorted on tlie Tied Paint 
rivcFt but iny obser^ atjona, well ss the more detailed work of the 
above mentioned ctanpanies, failecl to reveal any ja3|>or l^ands, the 
infallible index of the iixm range. One AndreGreen staked claims 
on Bed Paint lake and at different (Hunts in the vicinity ; the iron^. 

Imwever, is merely limonite mid enbreous hematite in small masses, 
resulting from the dt^’^uiijmsition of pyrite which occurs m certain 
sugary ^juart^ ^■ams ninning parallel to the inclosing schists. 

— ^Tlic Hunmian rocks as usual carry nniall stringens of quarts^ 
some of whitli m»y prove auriferouB. On the ^iouth branch of the Bed 
PainlT on Cross lake and on the uppr portages of the ^Sturgeon gtiod 
indieatioiiy are #!een, oa well as on the streams over the height of land 
tow^anls the Albany river- 8peeiniena from the Obabika yielded traces 
of gold to tlio ofiicers of the Crow ii Liindn Department of Ontario. Xo 
indications of other met&llie subatoni^ were seen. Of the non-metal- 
lic pi-oductH certain of the fissile schists, particularly on the Kturgeont 
W'ould bo iiHefiil for wliebttones. Much of the clay along the shore 
line woultl be suitable for the manufactiire of bricks and possibly 
would be of usi? for pFttery. 






IfwtnKctioB#. 




river. 


tivBf. 


-223 A OEOLomcAt. tiirRVKir peI’aktmk.vt 

In cKwiag, I wi-^h to e.'tpres;? to ^Ir. Edev of the Algoiii^ Commercial 
0(y.j to Mr. Pattoirsoo of tiu? Hudson’is Bay Co., and to the oflicera of 
this company nt Nipigon iny ftlneera thanks for many acta of kiniliie^ 
during the wunmier. 

ItRCOXyAl^ANCK fJUHVUTa Ol' FoUR Hi VEILS SariH-lVEaiT OF 

Bay. 

^fl^ ll\ J. 


Your iiihtructlonR dirooted me to explore and aurvcy the wuiitr)- 
lying between the AttawapLikat and Albany rivera, and also the 
country' between the Albany and :M<KBe Hvera oa the west *n^t of 
Janies Bay, In the place you pointed ont tlkflt the Xapi^kau 
river would alfoid an easy nieaiis of access to the foraier region, and 
that thore was reported to a canoe rout* from Factori” 

to Fort Albany which followed! braoichi^a of the Moose and Alljany 
rivers dowing through the centre of the latter ares | abio to maki^ a 
mie remitter survey of the Abitibi river fitmi the npper erosaiog of 
Niven's Kne to Moose Fhetory and to run a microuieter line frtini the 
latter point to the crtming of Kiveirs line on the Mcxwe river. 

I left Ottawa on the 24th of May^ accompanied by Mn Owen 
O'Sullivan of this office as assistants and proceedeti by the ordinary 
canEje route from Luke Teitiifikaming to Moose Fftcto^)^ We engaged 
tw-o IndianB at North TeTiiiskaming and one at Abitibi Pirat who 
remained with us all ftummer, and heeidcs thtsse three we employed 
guides for short periods, who knew the different rivers w e had to 


explore. 

We reached Moose Factoiy, dune 30, having been delayi^d verj- 
much by atomiy weather. We went from Moose PactH^ry to Fort 
All>anT in our canoes along the ctMiat, ancl after securing a guide and 
BuppUe* for ris weeks we continued in a boat to the mouth of the 
Kapiskaii river, which we reached July 3. \Ve made a micromelcr 
aurvey of this river for 200 miles up. At this pilint the aumeroUK 
short bends in the river nmde pn^reas so slow'that it w ak deemed 
lid^dwvble to stop micrometer work and sepaiwte into two (parties. 
This we did July 21. I followed the inwn stream making a track 
survey for about eighty miles, and I also explored some of the larger 
branchcit as far as I could ascend them with a canoe. 31r. O'iaullivan 
ft-tumed to the forks forty-four miles up from the mouth and matlc a 
track survey of the south bmneh called Atikameg (Mliitetish) river 
by the Indiana, lie ctmtinued up this river 135 miles. __ 


■ ikllV Ti^fwrt for d«cTiW tl5fc gwEngy <^1 Ijoth ndm r^ Lakt; NipkoDimd 
thflt for l3Th the uf the Olitibika mcr vmd tlie mul* north m tAe 

Albany. 
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Un^'iiig completed tlic osamination of Uie two principal bmiiclics of CftAdiboiiAiiiA 
the KapiskAu. we returned to the iDOoth of the OtadfloourLiH tivor> a 
Large tributary which joins the fuftin atreaifi four miles from James' 
bay. Here M r. 0'Sulli% an remaiDeii to nuike astronon) icul observations 
ami bo extend the micrometer aun^ey out to the bay^ while 1 mwle h 
track nun'o? of the branch referred to above. We thou returned south, 

O^Sullivan making a track survey of the coast between the mouth 
of the Kapiskau and Fort Albany. At the latter place we again 
separated to examine the country between the Albany and the Moo^e 
riversL iilr. O'SuUivan went up the Albany to the upper nrid of Big 
iflland where a largi? river, called by the Indians the KwataboahegHn, Kwataboatw- 
enferG from the south. He exploreil this river to its source. It funus 
part of a canoe-Toute betwwn Moose Factory and Fijrt jAHmiuv used 
bv the Indians only at high watert but no one seemed to know w hether 
it w^ould be possible to go through at this seaeon^ (August 11). The 
branch which forim^ the southern part of tl»e route is known by the 
same name an^i edtvrw the Moose river about fifteen oul&i fioutli of 
Moose Factory^ measured along the common canoe-route. The AUiany 
branch is also know n by another name which means Stooping, river^ and 
Ut prevent conf anion I have used thi-“i name oii the accompanying map. 

Keturning from Fort Albany to M^xise FacUnn’^j I made u tmek-suri'ey 

of pari of the coast Ou the 16th Angustj I reached the mouth of the 

X wataboahegnn ri ver, o^ii the iloose side, and began a track-survey of 

it, w'hich I continued for ninety niilcis up. Having met Mi-. 0\SuJlivaiiT 

w'ho was successful in getting tdi rough, wc completed the examination 

of this river itnd retuniei;i to Mixmc Faetoiy% where w'o re|>airetl our 

nmnocB and got suppli^ for the trip home. Leaving thi^ji post early in 

fiieptember, we n^oa micrometer survey of the McKkse river up to the 

inters^tion of Nivcii'a line, (1806) a distance of thirty-one and a half 

mileti. We then returned to the Abitibi river and continued the Alntibi riv«f, 

survey up that stream to the intei^ection of Xiven's line, at the 179th 

mile post, connecting wdth my sur^'ey of last summer. This eomplotca 

the instrumental survey from Mocjse Facloiy' to Lake TemiskaniEtig by 

Way of the Abitibi river aud laki.^ and the c&nDe-n>ute to Qiiinze lake. 

We finished the suncy Septemljor ^4+ and came directly to Ottawa 
which we reached October 6. 

TJIi: KAI-tSKAt! RIVeK. 

Tliv Kapiskau is ab^ut a quarter of a mile wide for some distance Katilnkwu 
fnan the mouth and has a width of frem seven to ten chains to the 
forks. At forty miles up, a seirtion wa-? made w'hich sliow^ed that the 
volume of water at this point w^as 566,000 cubic feet per mintite 
(July 4). The width is Acven chains with an additional three chains 
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for ortlinarj high water, and the greutesit depth ia eight feet- Tlie 
current is iswift and sstrong M^iih frequent mphh which become more 
numerous as the river is fUfcenfled up to 312 miles. Then for distance 
of twentj miles there are onij a few mplds and modemte cuirent^ foh 
loa'cd by thirty miles of swift water and rapids. Atifav^e this there is 
almost still water to the Kapiskau lakes and for some distanco beyond. 
The fall in a few mpids amounts to three or fourfooti hut for the nioet 
[nart it does not eacoced one fooh and many of them are mere ripples 
which r preanme disappear in high water. In the whole dbtant'e 
travelled on this river, we did not retiuire to iimko a single portage. 

The river has no diHtinct valley^ hut liaa cut way into the thick 
clay covering that overlies the iwlid rock or into the Koft rock itself. 
The banks are genemlly low, rising from hs'e to ta^enty feet, and usu¬ 
al ly iJlo land along the river fnr four or fivo chains back is higher 
than that fatthc^r aw'ay. The sediRient depiaitod Ijy the river when it 
Is swollen by the ispring freshets has accmnulated year after year and 
has !*lf>wly built up a ridge close tt» the titream. It is alar? possible that 
the ice may have assisted in piling up the imteriat along the thinks in 
the same way that the shooting dykes are formed along the ri^'ers in 
eaatertl New' Brunswick and Prince Eilward I-^sland. TliLs narrow 
ridge is w-ell wooded where not hurne^lr with large Hpruce, |Kiplar^ and 
4it some distance frorn the coasts eanoe-birch^ tir^ balm of (jiletui and 
an <jccusional tamarack and cedar. Tlic tunmiuck here has escaped 
the ravages of the larva of the imported larch sawHy tliat has done so 
much damage to it farther south, 50 that where it dm& occur it is 
green and healthy. Buck from the river five, iir sbt chainSt trees 
ar$ much smaller and lti nisny places nothing Is !>een but nniMkcg 
thinlv covered with stunted hpmcu and tamarack two to eight inches 
in diameter, and an abundance of laurel and 

Ijibrador tea (ZWam 

For the fimt 135 milos the banks are compo^ of bouldery clayey 
and stratified clay ami sjhuI containing marine sheik. At thk dix- 
Uqcc tho lirst rock expoyuTWi appfsar. The rock is a very &of t reddkh- 
brown argillaceous limestone niottle<i with grecnish-giray spots and 
some layers are wholly of the latter colour. In places la_>^t^ of the two 
colones alternate- The bwlu as far as observed are hurizontal. Near the 
surface where the rock is eipoiie<l to the wi^thcr it k broken up into 
small and when wet very readily change-^ Lnto mud, but in 

digging dow^ti mueli larger and firmer masses are found. The rock 
where first *een and for jseveml miles up tlie river, k m soft that 
the river banks are worn down just the'same &9 clay luaukH, and no 
c-liffri are seelu Tliia continues up for more than fifty miles from the 
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first expctMure, vhcji h LfaiMitferable irliiiT3g& tukea place. At tlie lS3nJ 
mile of the inicmmeler survey a c\iW nearly thirty feet hij^h oceans, 
a section of which is as follows in (Jej^cendmg order:— 


Fwst. 

tiny»h ILm^rnoiie inao^Lir fum + ^ 0 

H 1 H miKrh hpoAcniH 1^-0 

N ii M motiJEd wiflt ml .. I'S 

H. ki N O'll 

>' ■! N mo^tlecL wit];i mi, fairly €nu TEi 

M It N K'^ry toil . . 0'7 

" '* uioEtl(nJ wilh rod , I'A 

tinyifahand roddiah liORaknip fine'ly brcjkc'ti ...... 

K^diih ]ixDPfttoi» mckll^d wiUl ...., I d 

Crayiali liaiaftU^i^p Vi.'^aafL ,. __ „ 0 2 

ik^idijik liDiEdtoaaep anmild^big ........ _ r r.- 1‘2 

UrayUh liiiwutotw^ firm.. ..._. .. + ro 

Mott]^ roddiAhaBdf^yijtbliauHEcnp. T^ry ^i. .....+ I S 

t* H 11 H brni, . 11 

ii m H n Wmbud aQii 

covttwd ty the fct hi^h water. . 10‘ I 


Sectioo of 
liEDfifftoaefL 


20-3 

For tweDty4wo iiiilrai ulicive the point where tliia section wns miide |.isiAt<aiD 
DccaaionuJ outcrops of similar roeka im.' exposed along the banks, but "*tcti]pi[. 
for^the Wt ten miles they arc eonsidentbly firmer and uf a light yel¬ 
lowish or boff eokmr. This is well Hcen at tiie last iniermnetcr wtatjoi), 

*200 miles frtun the coast. Only one more exposure of rock was seen 
and thibt was about five tnilcH farther up the Htremn, or 20& miles from, 
the hay. These distances are given from the mieroineter survey and 
of TOunie follow all the beufls of tlie river, ond this makeatho distance 
much greater than If measured hi a straight line. No fossils a cre 
found in any of these rocks but in their lithological chaiuctere they 
resemble very closely the Devimian rocks at the Sextant rapids, 

Abitibi river, where there are Ijand* of the reddish and grayish rocks 
which both in the ledge and in hand specinieus are identical with those 
on. the Kapiskau river. The rocks on the Abitibi underlie beds con- 
tAiniDg typicikl Devonian fos&ibt. 

Kor 175 miles up tlie Kapiskim river tli* countiy is m, flat m ft can Lavricountry 
lie and not the slightest elevation is apparent. At tile end of this dis- 
tonce, however, the character of the countpy somewhat dianges ond 
for tito next 25 or 30 miles up the monotony is relieved by low hills 75 
feet high which give a rolling aspect to the'ceuiitiy. These hills were 
evidently formed by erosion and arc comparatively level on the top. 

Tiiis area is drier ns tho soil contains much sand imd is covered for the 
most part with a thick second gM>wth of poplar and ranoe-birch with 
many diy trunks of trees standitig or lying scuttered over the ground 
Going wrat up the river, the land again becomes ifjitand the current Ls 
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not HO swift or the rapid:^ ao iiuinefoiaSit^inti at 26D nriltj^tlio streaTiibr- 
cooiea ninrh broader i*Bd forms a bkedike expansion of c^niifhamtively 
Htill water for aix mi!o% wKeb it opens out into n sjoatl shallow lake. 
This lake h only one mile long find half a mile wid^ btit h of some 
importance os it gives the name to the river. Wlien flppixjm-lnng tbl-f 
lake in a I'anue there bt no ehannel or passage visible as it is tilled with 
tail H£)<niring‘ru^ea mid ihe canoe lias befor^'ed through 

th^^ the lake. The word Kapiskau means obstructed or blockeri 

up and wjLH firat applied to this lake and aflorwardh to the river. For 
the next mile the river flows from the north-we?i^t in h sluggish, broad 
stream u'ith marshy l>aiik.s and again expands into a narrow lake 
running north and south for three iinliL'iS. At the extreme north end, 
the river enters and for four miles is almost detai water^ after whieh it 
[toM a Hwift current with ta'canional rapids as far as it was foUowtjdT a 
distance of Heveiij mid a half miles from the lake. At the point a'hore 
T turned back the river was from 30 to 40 feet wide and in places four 
feet deep^ a'hlle in other place* there was not enough water to float a 
canoe. It was blocked every few chains with log jarus and &ilien tree?^ 
w'hich reach frutii bank to bonk. We hB<l to cut our way through 
the^tc and this made pri^grc^a bo slow tli&t I decided to netuni^ having 
first climbof] a tree which gave a view' of the country for n long dis¬ 
tance and iiotbiiig conld be seen but a broad plain covered with 
ragged bush with an oeeasiDnal clump of large green tree* tnowth' 
spruce, poplar and tamarack^ but the area withiu a radius of or 
six miles that is so covererl in any one place Is ^iialL A small stream 
enters the largest of tlie KapLskau lakes from the w'e'st but it proved 
tobefidlof l>onlderfl, driftwW and rapids so that it could not be 
navigated by canoCis h^r more than a mile^ 

Half a mile vmt of the Esouth end of the lake there ia a ridge whicbp 
though only 7& feet aliove the level of the lake stands out piximinently 
from the level country. An examinaticjn showed that it L% ci>iii|io*cd 
chieflv of gmveh It liaa the form of a kamc and Is alMjyt 3:0 cliains 
long and hOO feet wide. It is tiparsoly covered with Hank^iaii pinis 
conoe-birch and [wplar. Viewed fiom this elevation the w hole sur¬ 
rounding countr>' iH a vast plain. The only rilffi to break the mono¬ 
tony i* a Mllght elevation live or six mile* to the north. Tlicrt^ is a 
small lake & mile to the south and peaty swnmps are corunion, Tla^e 
ate covered with an^ll spruce and tamarack, and the drier ground with 
,^ond growth poplm- and canoe-birch. The aiicwiid nsidiiigs give an 
elevAtion of about 400 feet above sea level at thisse lakes. 

Large areas are covered by ptcat bogs^ especially along the upper 
St latches of tlw river and often the top layer along the almost [>erpen- 
dicular bank is compeaed of pent four or Tivo feet thkk^ 
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Oil my way down the river I eKaniiaed some of tlie lar^r braueb^ 
for von or eight miles op and found the oauntry in no WAy different 
fh^m that adjaeeiit to the imila at^reftiu. 

TU£ AtIKAMEt; RIVEH. 

Mr. O’riullivait reportN tliat the Atikameg rher, which he Murt'ejTed for Attkuii^ 
135 mUtTA frnrii the forks, presents tlic same chameters as the main 
etfoaln. Tliere is a Bwift current aad nunierous rapids, and th^e upper 
part iu very crooked with many short bends. The banks are composed 
of berlded and boulder clays and are from ten to twenty-five feet high. 

Tlie forest gruwtlij close to the river, eonj^tKM of spruce, poplar, tama¬ 
rack, canoc-birch and fir. I'ho spruce avuragea from aix to twelve 
inches, with occasional trees twenty inches or more in diameter. Back 
five or six chains, from the river Ijanka, the land is open swamp and 
muskeg, covered with small spruce and tamarack. No rock cEposares 
were ti&an on the low cr part of tliiit river. The first rock in place is growth. 
100 miles fnmi the forks and ia a dallying, honey^^mlied light yel¬ 
lowish dolomitic limestone. Some of the cavities are partly filled w ith 
a white minerafi which mi exposure to the air crumbles into powder. 

Some of the layerK are luirder and have fewer cavities. A rock of this 
character is seen one mile and thiw<|Uartens farther up the river^ 

Four niileji and a half above thi^, the soft^ graykh limestone, ulrtiudv 
mentioned m occurring on the main branch, was ol«rved. Hocka ^ini- 
lar in cliameter to tbjise seen at tbe^e three places oveur at intervals 
aliiujsta-i far ns the river was examined. The specimens collected 
ahow that some of the strata arc much liattier than those of tJie 
Kaplsksu river. \Vheri> Mr. O Sullivan turned back, the aneroid gave 
an approEliimte elevation of 37o feet. 

THE OTADAO^ANTS UIVER. 

At high water this brunch k navigable for emioes almost to ita 
source and formn a canoe route to the Albany river, by a portagecon- 
ncetuig its head wasters wdth the latter. 

It is two and half chains w^ide at the mouth and I was able to 
ascend It fortV’-five mUce, though tlie water W’ss coiui^uiratlvelv low. 

Its general course k north-ufuat and It runadose to the main river m well 
as toita principal branch, the Atikameg, The bankjiare composed of clay 
containing the usual Ixiulders and shells. No rock exposures w'ere 
seen, but small houps of tlie reddkh and graykb uiottled limestone 
were lying on the Ijonks om if deposited there by melting ice pans, 
and indicate that the rock ig probably in place fm-ther up the stream. 
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Clay^ HATid 
Acd nhirlK 


Bcutdicry 


The cXfijs exfMiiiecI alonj^ tlie Wiikn of the KApi^krtu and it* 
branches Mhow con^idemble variety, the ^oast m unctuous 

blukh-gTiiy clay k overlniil by opdinnry sandy cUy. Faftlicr up 
tJie river, tyiMcal boulder clay full of striaterl Ixiultkrw occupies the 
lower part^ with more or lea* afcratiHeil material on top. There is no 
sharp line of separation between them, as they seem to merge Into 
each other. In places there are thin Iskmh of peaty nuiteruil cort- 
taming plant renmiuJi, farther up tho banks are higlu?r and the 

material much more aimly and gravelly^ often showing false bedding. 
Generally the upjier layers contain marine sheik witli few boulder^ 
while lower part k decidedly bcmldery. Thinly laminated Urae- 
atone concretions are common, usually circular in form, but as far fut 
examined they contain no fo^sil-^ For 125 miles up the river there is 
DO means of K§tiu>ating the exact thick ue*B of tlie day covering, but 
above this* where it re*ta upon the solid rock, it varies from ten to 
aevoiity-five feet- A section six miles above tlie forks givea, in descend¬ 
ing order t — 

SmtifiHMl iiSayh .. W feet, 

BcHildciry H . .. ---- 20 IF 

The Ixiuldery clay ia very much tike the overlying atmtified clay in 
general appearance, and is of a dark slate colour^ bu t show's no stratlfi- 
catioD and centainB no kebsila. 

limestone fragments, both roundeil aiid aiigulart are coniinou in the 
clay ; also a dark very fine grained argillaceous arkose or gmywacke 
with spheroidal pBeudo-coiicretions of a lighter e<>louT, which by dif^ 
ferentiaL weathering are sli^rply outbned. The cavities thus formed 
vuty in size fnim inere apecka to aU indies or more in diameter. In 
section, examined by Mr, O, E. lA^Hoy of thk o^ce. the pseudo- 
Doncretiou is seen to consiat of angular and rounded fragmenof 
clear quartz and turbid fekkpar^ shreds of biatite, muscovite and 
brow^n sphene Imbedded in a matrix of calclt& Hie centre of the 
area is occupied by an ovahshapeil fragment of fine clay slate- Jfo 
concentric structure is appart-nt. The main ma^iH of the n^k tlilTeTS 
in liaving a clay or kaolin matrix. These bcmlders are the most 
widely distributed and pndiitbly the most numerous of all the boulders 
in the drift, and are found on the west coast of James bay and kH the 
rivem exaTninrti in this vicinity. Dr. Btdl statea tliat they extend 
all the way aesuth t<i Lake Superior and tliat the rock is found in 
place on Long iisland, off Cape Jones, on the East Main s,-oast.* 
Besides these there are w^elJ rounded bcnuldens of red and gray gmnitOi 
gneis.'!;^ nulilkh tsuiglosrui^ratij! containing Jonpor fiehble^ greenhili 
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breccia a^ntaJniag pynte ; Vjtirnik'd jttsperj jHJsplljte^ Bevenil iron ores of 
low grade; hornblende schiat-i ; diorites^ etc. Some of the jospery iron Iron orea, 
oi^es are identi<^It far aa can be judged from hand speeiioenA, with 
thrjee collected by Dr^ Bell aiid 3fr+ A, P. IjOw on the east coast of 
KwIaoo bay, and they also resemble very closelj iron orca found in 
situ *m Sutton ilill lake by Mr. D. B. I>owlingp 

Tim aheUa, ctCrp found in tlieclays of the Eapiskau river as determined Fdwib^ 
by J, F+ Whiteav^ are as follows :— 

co/cwrro, Mr /^i/lAico, ifys irFiiieafia^ M. arenaria^ 

Led(» humitOj J/yftfiur ^ulUf Ser^ji^n Groenlandinvt and Bafanits cren- 
atwt. The shells of pSoKricwpa are very large, one speci- 

men measuHrig one and seven tenths inches in length, and three 
quiLriern of an inch in width. The first two in the alxNVe lii^t are by far 
the HiOfit cominon and are found everywhere. No strife w'ere observed 
except on IjonlHers ass the floft rock where exposed hnd w'e^ithenxl and 
disintegrateri. 

JAMnS RAV. 

The moat noticahle feature of tlm west coast of Jajue» bay is its of 
extreme llatness. Looked at from & illHtance there is no distinct shore bay. 
line but tho water and land seem to merge into each other. A strip 
vaiying in width fnMOoneto three miles and partly covered with grass 
and low Hbrnlj^/ extends along the coast from the Kapiskau to the 
Mo4kHe river, except for a few' miles north and south of Coekispoonj 
point where the shore is fairly high aud dry and the trees come to the 
watei 's edge. At this point one can land with canoes almost any 
time, but elsewhere the water hs vuty ^hallow and at low tide, baa^ 
nmd flats extend out for ^nU'l^4:^, Gravelly ridge* with DumorouH 
bonlderw are very conimon and form one of the serious olistaoles to 
canoeing along the coast. 

At Cockis^penny point T noted tho reddish-brown and grayiHh lima- Fowil*. 
htonc that hioi Wm already described ns occurring on the Kapiskau. 

Farther scnth at Pisqnuehi large niOHaes of a ligbt gray and dark huff 
limestone containing the I>evoniBn fossils Spirifir and 

Sir^ptfUurffMmprolijtcum were observed. Tlurw Kcems to be little doubt 
tliat these rock* are in situ. 

THti nWATAilOAHIXaAX RtVER^ * 

Thix river enbera the ^loose river by two chimnels separated by a Kirotabwh*- 
triangular island. Tlje north chanuel Is the largeci but has two- bad riven 
rapids. The river it?^ broad, shallow and rapid and flows over flat-lyings 
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Fcuuijl^. 




fo 6 siliferoR 9 limestone fos- thlri^-two milest When the wAtei’ h low it 
13 with difficulty it end be Aei^-ended, but this ia much the best time 
ejtamine the rocka^ as it is only a^tcompAratiTelj low water that the beds 
in situ can be seen. Near the mouth the roefc is a light grayiah 
limestone dipping S, W,<10* and eontalning numerous fo^ileu 
Farther up it is horizontal and uf a light brownish colouTk These 
rocks roHierable very cloeely those on the Mcxjse and Abitibi rivers and 
contain the same faunm 

The following fosailH were collected from these rocks. The Bmehio^ 
pocljf^ elc.^ were identified by B?+ J, F+ Whites vets and the Strejraatopo- 
loidfl and Corals by Mr, Lawrence M. Liiinbe:— 

Slrf^phfi/3(l0ul'a COnCnm, Hallr 
Spirifir divftricatu^ Hall, 

Atrppa reiic^iiaris (L). 

sp. indet. 

Modiomo>'’/Jtfij ftp. indet. 

Sp(tiJt€lfa^ like 

C«>nocajdiiiTH vaf. Conrad. 

P/(i^tf09ioma, sp. imkt 
Cpci^ymvm (I), sp, indet. 

LoxQtinn/ij ap. indet^ 

6«in, HalL 

Orfhoc^itSf sp. indet^ 

Pliocopi, ap. ludet. 

Pna^tu^^ ap. iiidet 
Portionw of Crinoidal Stemw* 

<tranditiacftimf Billings.^ 

Syringopom //irirt^eri, Billings^ 

Billing^ sp. 

C^fhoph^UuM Iltdiif Milne-^Edwards ami Hairnet ^F- 
Vladopoj^ cryjtiod^M4f Biliinga, ap. 

AciinoMiTQma ejrpdfUtiin^ Hall and "Whitfield^ ^ 

/ViiTq^ifea Milnc-Edwards and Hnime. 

PhUUp^^Mr*m Milne-Edwarrls and Haimo. 

fvdtUiif^ BillingH. 

At sixty-five miles up there is a large (|uaritlty of 4i solid peaty 
material in the bed of the river. The fuasi;^ where examined was idjc 
feet thick and it can be tmeed along the liver for 430 feet^ It is of a 
liark brow'n colour anil breaka <iflr into lumps two to three feet thick. 
It burned Bk>wly in the camp fire^ but left a large quantity of osh^ aufi 
an oxaznination c^f a sped men made by I>r. Hoffhiarm in thifl ofllce 
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nhowed tliat it woulfl be yjjeleB« ftsr fuel unles^s it occurs Id other plftcijs 
much purer than the speeimenii esADuned. Thin lu\'^rs of tlie wme 
mut^^riiil are oApcM^l in tlie bank iutcrciilatecJ with the olny for several 
mi lew tip the river, but o very where they were impure. 

As ^tateil nbovet ^hia river eJcAmiDedl for a diatanco of ninety 
lullefl, And frtjm Indian sketches uml dea^riptions, I infer it continueH 
wcstwnrd forty or fifty milcH: farther, thongh where I turned back It 
Tvas with difficulty it would be DAvigatecl with a light canoe. RapidH 
are cnnijuoii along Its whole course and it was necesj^ary to make three 
short porta^'CM to pass the Urge ones. Tlicse rapids could have been 
polevl up if tJie w^ater had been sufficioDtly deep. 

Hie land along the whole course is low and swampy* and as on other Ghi^w:U■^o^ 
rivers examined in thk country* there is a dry ridge of a few chains wMintry. 
wddth aloDfi^ the WnhN and then low swampy ground covered witli 
hniall ipruce and dead tarnamck. The principal trees are spruce, the 
Urgt?#it being from One to two feet in diameter and the avemge six to 
eight inches, tdimamck mostly doaih yjoplar, halm of Gilead, fir and an 
ix’iCAMionnl cani:ie-bireh, and on the up|jer parts cesUr U common. tVil- 
low's aiui aliiont and other »hrube line Gic banks, of the spruces 

are tJill and Mtr&ight and w^ould make good saw-Ugs Or pulp wood, but 
trees of this kind arc only Been eloee to the rivers. For the most part 
where the Und is at all flry the trees are crowded together as closely as 
they can ntand and this tends to stunt the growth of alL Patches of 
sec^ond growth ten to twonty yeanc old occur tdoiig the river atui there 
are areas of oodsi<lenible airc l>unnsl witliin une or two yeartv 

At seventy-five miles up^ the canoe remte leaver tlie river and follows 
a small tributary to the north calk'd the Agwasuk. Xliis stream is 
coonect^ by a portage of a mde acrosa the height of Unri to a lake 
which drains into the Albany river, the stream entering the Albany 
neat- the UnuI u£ Big island. 

THE STOoPIW niVKR, 

In following thbt route from tlic Albany* Mr+ O'Sullivan noted a light f;uKi|ilivg 
yellowish limcHtoiio two and a lialf miles from the mouth. The foosils riv^tk 
in these roeka show tliat they b^Ung to the I>evonUa system, probablv 
Comiferous. Thia river for the greater part, of its length forma a fairly 
good and easy canoc-r^mte It flows between clay and sand bunks in 
places tw'enly feet high, with nliella and boulders eominon t<i 
all tins country, Tlie arljaeent country ia rapeirted to bavt lieen 
burned eighteen or twenty years ago* so that now there is a second 
growth of spruce uvemging four to eight inches in diatueter, with a 
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few small trees of popbr, tamamck ami bwnch. Back f rriin the river, the 
Idur] is low aiud swampy and partly covered with the usual small tn^oa. 
Hie two Ukes near the source of the river lie in a Hat swampy country 
the genemJ elevation of w-hieh is aboat :27B feet above sea level. The 
largest, four mile* long and two miles broads La called Sand Bank lake 
and Lt ii from it that the poL'tage connects through an open swamp 
with the Moose waters, Tlie stre&m into which the portage is made 
is (imall and very crooked and so overgrown with willows and blocked 
by fallen trees and old beaver dams that it was with the greau^st 
difficulty a canoe ixiuld be got through, and for the twenty-lliree miles 
to the main river the itreujn is rough and difficult. 

Clayi juid Tlie clayw, boulders and pleistocene fossils on thb river are identical 
fcu^ls4 with thixw on the Kapiskau except that the local Imiestone bouU 

dera are more numerous in places along the KwatolMfahegan, One 
mile from the mouth striw occur on the lime^tniie rocki^ and also a 
mile further up on the iouth side of the hrst long island. The course 
Ls IB, 14" W, and B, ^9' W, of the tme meridian. There is nodbitinet 
stoasingn U3 the limestone lies flatj but after a mn^ful exanunation I 
have no hesitation in placing the direction as above. 

F@t beUftf Reference has already been mobile U} thick be^k of iwaty material oti 
tlie Kwataboahegan river and thin layers of tlie same kind on the 
Xapiskau river^ Bimjlar thin layers of tiie same kind were also 
observed along the lower Abitlbi river and abo u tliick stratum of 
Lignitifiod wood. The thin layers sseem to lie intercakted with strati- 
fled clay while the larger masses are overlaid by a considerable thkk- 
ness of bouldcry clay w'hich forms the lower part of the surface 
deposits along thi>su rivensv I was not able to penetrate through the 
bwlft of peat and ligri tilled wocxl ho aa t« isee whether they rctst on 
boulder clay or stnitiRed material. It seems pin>lKtble^ however^ that 
tliey are intcrglocLalp and if so^ judging from tlie tliicknm of thehedis, 
a soniewhat Icagtlicned ^ktIcmI iiimst have elapsed fnim the retreat of 
the first glacier to the advance r^f the next. The strhe and hurfaco 
deposits of the country to the mnth clearly point to two or more 
separate niovements of the ice.* 

Tr*cg wnvevii survey* snude were constantly checkwl by ustronomi' 

choked, j*al observationa, und in the aua* of tJic Kwutabuahcj^n river I was 
able to make a pacetl survey- of much of the lower psirt l>y walking 
along tikc IrnnkR. 

_ _ --- ■ _ — - — ■ __ 

•aiimmwy Report, tleoL Horv. Cau.. 1901, pfjL 12*. I**, 

Int^r-Ulaciftl Ll«f*«tib near TtiroutOp A. K Oclp-liuin. JuarnAl of 
Gtwlog)-, val III; Xo, 0, ieiU5. 
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Tlie latitude and magnetic decliiifttifJii of the following pkcos are:— 



Ltitude. 

Ma^elic 

dcclLiuitioii, 

^[oulh cif the j£fttti45iiu rii^«4-. 

llvnch cF Ifcw AtUtAliii^ dver. .., * . . , . , 

200aiilt»op ihv Kapukuii river -- 

‘ Fort Albany .. ... 

CockLsiieiuij iPoiat, Jiiniei^ Isay ^..... . 

Mdoh« Futoiy (Ogilviv} ...». .... 

Nivfe<nBlia0 rtvrr) ... 

Batik UkM, anrlb en-d <if iRtrLaffi^ .., , 

1 

4^' 

^ 40 

ai W 0 
t4 3S 

as 0 <1 

1 Al J4 42 

M 3 an 

12' 1# 8ft‘ 

7 7 30 

11 0 

tl 0 0 


*Thim btitkid4- u thi! ftv^rag^< of f^ £>. B. I^owliog^V and obm. 


TUE MEtTlItl HlYKH, 

From t-lie mouth t^k thK? Bextant lapid tho Abitibi river vi broadt £nbzidj 
rajiid anil slmtlow sttiilded with numerrms istlandf^ some of <3)nMd- nvw. 

erahlc gisse and great beauty* 

The bonkg are high in |iUet»g reochUig tliirty or forty ft^et and are 
’COTiipwed of clayT Hand and gratel and ere well wooderl with black 
and white spruce, pop la fir, bLrchp Iwiliii of gilead, cedar and taoiar- 
rack with numerous ahnib^k Above the Sextant rapid the river Lc nar¬ 
rower and deeper and haa a fairly st rong eurreiit* The Ijaakw ntv inoKtly 
eUy, often high nnd alniogt perpendicuWr with hilk rising behind to a 
height of 1(H) to 150 feek Up to tlie Otter pNirtage therein much 
swift water writh some rapids. At this portage the river ei>atnietA to 
about one quarter itn usual! width mid for nearly two miles ttow's 
thn'kugh a winding gorgt^ with high rocky walls. Looking down frnn’i 
tho jHirtage it presents a wild and pietuneskjue appearance-, A large 
area around this point wm overrun by f|ri? in 1901, l>ath sides of the 
river. The Otter ]¥>rtage is 153 chains long, Fnuo this to tlie fjong 
portage the river tlnwn< Iwtwwn well wooded high banks and is alx>nt 
fifteen chains wide, Kuinemus gravel lerrace^i cjcour along this tnict. 

Frrtm Xcw Post up, the forest is Bocond gri>wth about fiftr^n yi?ars 

old. 

The roughest part of the river ^^^-ginH at the fijot of Lmg [Kirtage, Lon^^ 
abcpvo which la the belt of eruptive rocks ELtremly referred to, and 
csmtinucH for nearly eight miles in ii sciira ut rapids. The Liiig |Mjrt" 
age is Ul eliaiiiH in length and boa a Wl hili at the north end^ 

Acro^ a HtaaU hay h very wwifi rapid is paased by the Oil Can jmrt. 
age, then follow Birch Rarkn Clay Falls, Ttocky and Lflbstick jKu'titges. 

Birch Bark is thirty chainHi, and Lolistlck thirty-three and a half long, 
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but all the Others are ishort. Above thei«* ni|>Eds the river beadis to the 
for uearly two tliea itn course is aliiKfet aoutb. At the laat 
bend there is a trail which coimects with bLs sniall lakce and joiaa the 
riv'or between tho Oil Can and Thia r«>ute iiocesai- 

tato making seven portages aggregating live tnilcA^ but when the 
water is high the river m too dangeixai® for smaU canoes and the latter 
route 1ms to be aaecl. Froni this point south to Niven's baae line, 
19D0, just belew Island porfciige, tlie current is nanlerate and the clay 
and gravel banka are Uneil with terraces- There are rounded hUla. 
riaing to a height of 150 feet or more above the river level, and 
eoversl with small poplar^ canoe-birch, spruce, fir, ceiiar and dead tom- 
amck, but for five or six miles below Island portage, black Kpruce is 
the prevasling tree. Mand portage is on a small Uland and is rwjuired 
to pass a rough rapid, and juat south of the island there is another abort 
portage on the west Hide. Tiie rapids here* however, am bo run, or 
poled up Vjy ordinary cameos when the water is not too high. Numer¬ 
ous islands occur up to the Three Carrying Place portage and the cur¬ 
rent bs rather strong. Afc this place there are two swift mpids with a 
fall of fifteen feet or more. Tlieseare ptmsed by two sliort easy portages 
tm the west aido^ or one rather long and diiUciilt one on th« weet bank. 
In going up the river to the Frederick House branch two fair-Hized 
strmmH are passed, Slngefl Martin creek and Hriftwood creek. «Tust 
below' the immth ot the Frederick House river a neetion of the main 


made 
of river m*fw 
mouth ul 
Fiedeiick 
HowtC river. 


river was mwlv^ September 22, which ahoweii that at this |ajint it haa 
A volume of appr^^ximatidy 401,1)00 cubic feet per minute. Tlie width 
here is thirteen chains and the greate-st depth ^venteen feet^ but the 


current Is slow% 


In ascending, tlic tiver turns abruptly to tlie east and continues in 
that direction for ten miles and a half. Kettio Falla portage is on the 
^uth Umk Riicl about two mdcst from, the bend. Another abort port^ 
age ia necessary to overcome a .swift rapid abrnt midway on this 
stretch aud for tho greater part of the way bo where the river turns 
south the current bs swift and strong. 


At the bend to the nouth, Jaw'-bone creek and the river from 

tlii« point to the crossing of Niven^a line is about ten chains wide and 
flows with a moderate current. Thifl point connects with the micro¬ 
meter survey ouwle by me Inat auimii-er up to Speight's trial line below 
the Trot^uois fnllH- 

On our wiiy up the river we made a section bet.w'«n tho Couchi- 
ching falls and Lake Abitibi which gave the approximate volume of 
the water at this pi dot SCKSpQOO cubic feet per minute. The width of 
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tlt« river here is six ehainii and the greatest deptli forty-two fcwtp with 
a kIow cmrentt 

qf f/ifi ^45i7ii&i Mver. 

The lower part of the \lfxme river Hows over I>evoiibji lime^tonea, 
and the i£ probably true of the Abitibi up to tlie Sextant rapidUg 
a distance of seventy-two mJIea from the mouth. 

At the mouth of the Abitibi there i^f a rapid, passetl by a portage oa 
the west bank. Tlie fall ia about eighteen feet over ledger of a bnff 
coloured Liaiestouo wKjatiioritig white and dipping alightly to theaonth- 
This rock is seen in plac«« for five or mx iniles^ but contains 

no foissLb aa far as examined. For the next fifty miles no rock 

exposures are seem but there are deep cut banks of clay containing 
marine fossil shvllR and m the lower part many bouldere. The banks 
are well woofloil and much of tlie soil along the river is of excel¬ 
lent quality, being for the most part a rioh aandy loam. 

Opposite Big Cedar ci-eekT in the west bank there are seams <.if 
impure f»eaty material two to three feet thick intercalated with the 
olay. Tlu^^ lieda are overlaid by ten to Aftccn feet of clay, in pait 
Htratifiedj and they ore exposed atiutorvalH for a considerable distance. 
Forty miles from the mouth of the river, at what is called Blftcksmit h 

rapid, there is an outcrop of lignite or lignitified w^ocid+ On the east 

bank we sank a hole into it to a depth of nearly fi.ve feet, when w'e got 
below the level of the river and w^ater coming in prevented us 
reaching the bottom of the i^m. Much of the material taken out 
wTfts looH* and oumj^aratively line lind coaly, but some of it was woody 
and firm and show'ed the vegetable structure clettriy+ Fine saaniH cf 
Hfind w'ere oocaaiouaily met wdth in digging in^o the mass, but tliefiu 
were less than an inch thick. Many specimens of plant remains w ere 
found but they have not yet been identifiwi. 8omc of the ispecimenB ool- 



sfurface. About ten fwt of boulderv clay overlies and i-overs up the 
bod on the sloping bank and makes it <li Bicult to trace it for any 
great distance^ especially in the alienee of any proper instrumonts to 
dig with. Tlie Indian guide reported that thin ^^ms of this coaly 
material occur cm the Kisagami river (West river, of the Korthom 
Ontario map, 1900) below the large bend where the iirst portage b 
fne<le. Similar exposures have been described on the Missinaibi river 
and its brnnehes to the west by I>r. Bell ami others.^ This material 

* Report of Pregr«ii*, 3urv. Coel , lEi75-7fl^ pp. 338-327+11011 i;877-7tt, p& 4-M, 
Kpport m the Ba^sn of Mmmf nvrr and CCrtflilTy, by II E HAmin, ISSCL 
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may be of ooaBiderable economiis importance as it evidently spreads 
over a wide area and if it ean Ije fooitd in lar^ enough quantitiea 
would be a useful fuel for local puirpose&L In pm-eeding up tlic river 
thin bands of Liupure peat are occaalonuJly seen close to the water 
level for the next fifteen miles. 

Fifty-five miles up an es|X5«ure of gi-ayahale dipping S. 30* E. < 10* 
DutcEop^ on the west bank. The t^>pino«t layera are very fisaile and 
soft, while at the level of the water they are thicker and slightly 
firmer^ but atill Esoft. This is near the foot of the Loiig rapidsp and 
other exposures of ti similar kind are seen farther up for over 'tliree 
miles. A sulphur spring is situated on tlio west bank about a mile 
and a half above the first outcrop of shale and is covered ist ordinary 
high Water. OutcrofM of a grayialu fossiliferoua limestaiie am met 
with in the upper port of the long rapids asiMjeiated with layeri 
containing cavities partly filled with calcite crystaK others of fine 
grained, evenly-bande^J strata. For bLx jiiUcs below^ the second ^^ortage 
on the river there ore no rock exposurns hut high clay Ijanki^. The 
rapid causing this portage falls about hix feet and runs through a mass of 
porous^ granular, dafk-bmwniah limestone weatheriug while and hold- 
ingfossll corals. 'Die cliffs on either side am twenty feet high. On 
account id the abundance of the corals in the rtKlcs at this point I 
propose to call it- Coral nipid. Between this portage and the >Sextant 
rapid the limestone U from yellowish to reddiah-browu in colour and full 
of fowils, especially corals. Just below' the Sextant rapid there is a 
high cl iff cia the cant side of alternate hard and soft bandA mostly of a 
grayish linieutonCT hut containing in the longer beds the mddish-brow'n 
clayey limestone siniilftr to tluit found on the Kapiskau river and at 
CoekiHpcnny point on James hay. Some of the uppertnoat layent con¬ 
tain fuesilH. 

Frtmi the fos^is coUeeUxi along this river Dr. Whiteaves and Mr, 
lambe luive identifier I the h dlowung species, all indicating a Middle 
Devonian horizon 

CffTiinct^ spi indet 
Atri^pfi (L). 

Paract^aa Hall. 

C^tfhoph}/llrim piilne^Edwards and Hainie.) 

(Billings.) 

Phillipjtti^r(m Fentewi/i, Milne-Bdwun'ifi and Haiine, 

Stromaf^jwa iuhertulaiat Kicholson^ 

sp* Cfr, Hupschii (Eargataky.) 

Billings. 


lEii] STJWSIAav ttKPORT “3^ A 

Itej^Mca^ (Gylclfujsfi-) ' 

c»rTKW*'PiWp Milne-EtlwArdft aikI llainie+ 

At the mMlh enil of the Sesctant p^srtaye them U n layer iff 
iiU>m underlain hy seveml feet of uongloinemtej and tjelaw thia^ niiwiiieH tin^iu 
(sf a iturk augite rwk furiuing the bed the river. AchmsS the river 
on the weat bank at water level there are tliinly laminated gray shule^t 
containing fossU plants. Above the ihale^ and lying conformably 
there are lied^ conglomerate^ and nu t>p of thia seemingly bedded 
eruptive rocks similar to thcae on the eM«t liaiik. Tlie petn^gfaphical 
deMrriptiona which follow are by M r. 0. E. JjeHoy of this office. Of spe- 
cimeiiH ffim bolJi sidea of the ri^^er at the above pointi he aays : "The 
liaud-sptN^inieciK represent a very dork almost block nagite lamprophyre 
of a type deputy allied to the inonchU|mites. The section condsts <jf 
aggregates of calcite wid t^erpentine as pscutbiiiorplua after olidoei and 
pale hrewn and pink idiomorphlc angitea in a ground masa of auglte^ 
rthre^hi of biotite:* caldte^ chlorite, jiioguetite and a tibrous sreoUte/ 

At the north end of the itipid what Ujokvi Uke a dyke cuts diagonally Strata cat hy 
through the strata from t<»p bo bottom, but 1 did not make a close 
examination. 

About a iniJe south of this fHtrUge on two small islands the first 
Tiunrentian narks are seen* where there is an eKpewure of reddisli gm- 
nitoid gneivf. The same rock outcrops at the north end of th« Otte-r 
portage much diaturbed and broken and intersected by pegmatite 
veins. This portage leiuift aerc^ exposures of micaceous rusty gneiss 
near the north end where the foliation is distinet and tho strike east 
and w'Cfit. At tlie south end there a gamutiferous gnebsN dipping N. 
fiO“ K* < 45 cut by dloritic dykes one to four inches wide. Several 
espoflurefi of granite and gnoisa striking in a general way east ajid 
went are seen along the river up to two miles from the Long portogV- 
Mere the rock is a 'pink and light gray p^guiAtitet ec>naiatiilg mninLy 
i^f feldspar with suliordinate <|uartz and biotite, Tlie ^section shows an 
alltriomorphic strurturei the feldspar (orth^jdase.* micToclinc* oligpclaae) 
occurring in large irregular incHviduuls wdth iiiiaLler groins occupying 
tin* interHtices. Tlie quartz occuru In dafinibe areaut. Timited altera¬ 
tion has gone on in the plagioclase, pnwlucing cakite, epidutOj and 
EoiHite, while the biotite it; ulmost completely altered to earboiiatcti and 
limonite/ At the north end of the I^tiig portage tiic cliarocter of the Rock* at 
rock eliaiiges. It is felsitic and much brcAen and shows 
lines running north and south. A sliort distance south at the Oil Can 
portage the rock is an olivine hypersthene gnbbrop dipping N. 45* E. 

<7-5. " It is a lUrkp rather line-grained tyjsOt corn tanked of black 
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pyroxeiie ^nd ru^fcy feldspar, the whole Kaviiig ti mdety foliated 
gtfiicture. Mitnjscopically the rook U cDiiipoHaJ of diallagOp (lypers- 
thooe. oUvioe. phii^iooU-^. with acc^^n,' miigiietito, py rite and 
and wcoiidarv r^^Hnitlne. The mini mb occur in palygoiiBd and 
rotiiidcd fonx4 with miiooth Ix^fdcif^ Bile s^y dialli^o with the 
HTfuul mieroatructure w the doiuinaxit pyroxeno. The hyperathene is 
pteochroic in tones ranging fr<>cn rose red to a faint green } t)ie olivine 
b colourle*» and is more or less altered to seqientine. The feldspar U 
probably labradorite; it da twinned according to the albile law with 
additional peHcline in aoiiic With crossed nicob evidence of 

atmin ia apparent from the iiadulfttory extinction, and the Ireiit and 
broken twin lamellie. The stniotare U thfit of the enlptlvea usiuiHy 
clasaifiwl OH T^inrentmn/ ProiD the Oil Can t«>rtago to Kwk}* portage 
the rock is coarser, but a reprojentativo ft|>ecinien taken two and » half 
miles from the lifgt shows that the rock ih an olivine gabbro. The 
Etructure b sirailar to that of the apeciuieii jtist deacribe^l but the 
mineral content difieni in that hy]iemthcne is absent while biotitc b 
present The iren ore is ilmcnite with a Iwjrder of leucoxenc. 

At the Uocky portage tliere is an outcrop of well foliate<i ru^ty 
glJe^^iHU■ rock atrikiiig 1 ^- ^ 0 * W. At the umthend the dip is K, < 75^ 
with coarso pegmatite vems cutting the Btrikci- These rocks cotllinue 
up to the Ijobfltick portage where a garnetiferous biotite sycDite rock 
appears. ' This is a fine grained rather basic dark red rock* lioldiiig a 
very brge amount of garnet in gralna and rhombic dodccahedr^ Tlie 
garnet is much crack^'tl, and perfectly botropic } it holds inclusioinf of 
fcldspir and hiotiie in a poikllitic manner. The fcldi^par b a finely 
twinned plagtoclaae, in all probability albite. Biotite in irregular 
pUtes and idimaophic foriiiH with skeleton ^^tMlcture occupit?s H|mces 
bet wci'n the feldsimr and garnet. A few grainn of aiiatito and zircon 
complete the section. Tlic rfjck frem ita association may |jCR5sibly be 
referral to the Grenville series/ 

A short, distance above the portage, gDcissie rocke again outcrop, atld 
on an island a mile and a half diitUnt near where the river turns 
south the dip is K, < To\ No rock exp«urf!S were seen ahmg the 
river for the noxt seventeen or eighteen mik^ tlu^ first ap|)eariTig a 
little more thaii lialf a mile la^low Niven's biae line iKarth of Island 
p)rtage. tlere the rock b a ^biotite granite or granititCt coarse 
grained* and made up of gray and pink fuldapar* black mica and horn¬ 
blende, lm<^ quartJE, Under the raicrosCi>pe the feldspar occurs as 
albite, orthwWi and micrtjclinc-, the former pre^Jbininating. A*^- 
ciated with the biotite is a little i^ale green hornblende which indufies 
the iimgnetite. Quart st* apatite, zircon and muscovite complete the 
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sectioii.^^ Oti lalcind fujrtat'c there m a sliekensided irn'k which ufider M md 
the micriCKeope provftl i<t be a sheared portion of tlie aboAe^ the 
^ aention showing H grunulflitioD aiid ultomtioii of llx<? nnnembi with 
attendant devclopniont of kaolin, chlorite iiiiii Cttlcite/ Ailjiicent to 
this roek are iimssiea of gneia-s dipping S. K c 50"^ but they are very 
niueli dirtturijed nnci bi^ken up. One or two cx]>osures of this Blieken- 
«]de«l rock are tteeii in Uie next two miles with ifltericning outcn^p of 
gneiss atkI graintu. which nra tbu f>rini;i|Mil nx-ks in the river up to 
Kiven^a meridiftn line <*l At the Tliree Currjlng Place pijrtiiges 

on the east bank the foluitinin of the gneiss is very distinct; the rlip i« 

S. 70" E. < "jO^ and on the second portjkge aseending tbi* river it h N+ 

E_ < At this point there are tiands of aJniout [lune quartx 

One mile ami a lialf Ix-low the mouth of the Frederiek House river on 
the east bank theiv is a reildiah masaive granite, ehielly qnaita' and 
feldspar. At Kettle falls the gneisa is competed of alhiTnatlog bands 
of red and gray feldspar^ quartsEj mica and horiiblende, Ibe dip is S, 

4$)^ E. < 35^ A hand specimen taken at tbbi p.unt is a ' granitit^; 
gneiss^ well foliated^ light gray In ci>lour and is one of the moflt arid 
ty]xwi- The luleroseopit ahow^s the feldspar to be pi-efient lM.»th as 
ortbocloae ami plagioclrtae (alblU^), wdiich n^ccur in irregulHi- iudlriduals 
with a somewhat interhicking habit, l^tiain slmdowxs prevail both in 
the quartz and feldspar. Ihe biotitc lb in |kHrt idiomorpliic, and 
includes or is associated with riivoUp apLtitep epidote and caleite."^ 

Two and a half miles east of Kettle fallw tliere are numorous bands KetEla faUi 
of white quartz exposed in the gneh% One measured tw o and a half 
feet in thickness. MomI of the n>ck-Bfroin the Lobatick jiortage upstreatn 
are of a deehkslly acid type^ but tliere are bands of the more basie^ usually 
in the form of amphibolite. One of the ktt<T is pw?en just IjcIow the 
croiisiiig of Niven^s line, w'hcre the survey ended. 

The glacial phenomena of the Ahitihl river up to the Sextant rfipkh <xUcial 
resemble closely those on the oUier rivers described. Above this rapid, 
through the x\rchivn iwkA, the river has a distinct valley, with many 
sand and gravel terraces along its banks^ sometimes rising one aliove 
anothei. These are well seen lictween the Otter and Long jvxrt 
ages w'heret besides low^ berra(fcs near the watcr^ usually of small area, 
there is at 40 feet and onotlier at lOO feet above the present river 
level. Almwt as soon the older rucks are reoehed aigOM of glaeia- 
tion apiioar^ with the ftt<uwing invariably on the north side. Tlie 
general counse of the striip along the river is south, but exposures vary 
fmin S. 10' E. to B. 30* W,^ true meridiai]. On the traih coming out 
&l> 0 ve tixe Ijong portage, there is a steep ridge or borseboek" a t|narter 
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nf a mik niniiiijg 20" and a low ridge of tbe saiiitT 

chiinK'ter ia cmssed near the worth end of the Loog portage. 

The exajiiiniition nf the pneka on the rivera explored shows tlwt the 
Middle DevuDinn system extends from the motith of the KwjitebMhe- 
gan river, south to n short distance above the l^exUnt rapid, and north 
probably (dong James bay to the KapiaUu riT.'er, and westward for a 
(sonsidemble distance. On the Abitibi river, from tlie Sextant rapid 
to the Long jiortoge, the rocks belong to the lAurentian system. Tlien 
for a distant of abont S milea the rocks, in gf*cral appesiaijee, 
resemble the Ilunmian, but the microscopical examination of the hand 
specimens points to their possibly belonging to the Grenville series. 
South of this narrow band the formation ia Lauretitiau, and continues 
the same up the river beyoiai the sonthem boundary of the map, or to 
within a short distance of the Tiwpioia falls. 


Cnimikt^. 


Oflnu^ LTid 
fur beuin^ 
Ku imaJKi 


AcltlM'Wlrtiffe- 

munt* 


OLiaATE ANP PAilH. 

During the lULHiths of July and August while working on the Kap- 
iskaii and Kwlaboahegan rivers the weather was usually (ine with 
w'arru flays and cool nights. The temperature in the early Hioming 
averaged about SO degrecH and in the middle of the day 70 to 60 
degretfs. Thunderstorins pret^eded by violent gales were mther fre- 
t|uent. Vegetation along the rivers wna very rapid and luxuriant. 

Game was not plentiful on the Kapiskau aiwl KwataboalTegAii rivers, 
tlie few Indiana who were there, living wkoUy on Unhand rabldta. The 
only animals w^ saw in this distriet wei^r two bean, three deer, a lynx, 
and two otters, although the Indians hunt beaver, fox, marten, mmk, 
niuskmt and weasel. A few ruflVxl grouse and an occasional Htjclc of 
ducts and get'sw were seen, and the tracks of fine or tw'o moose. The 
Inilians report that this aniiusJ is steadily moving farther north. Pike, 
pickerel and whitefiah are found in the rivern in limited quantity and 
the last is caught in the bay altjng the c«M«t, Sturgeon are caught 
in the Abitibi river, two of which I saw near Singed Martin Cfcek- 

Mr- Owen O'Sullivan, who acofimpanicd me as assistant, did his 
work in a moat satisdactoiy manner. 1 am indebted to him for matC' 
rial awistanre in making astponomieal observations with the tranHit,and 
for a number of photographs, illustrative of the geology and sceneiy of 
the country esaitdned, as well ns for aid in thegenend nuinsgement of 
the irfork, 

Jly thanks are duo' Messrs- Robert dkene, David Arrait ami other 
ottis-aTs of tim Hudson’s Ikiy Company for valuable assistance j to ilio 
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Kt. R«v, J. A. Kowiihdin^ BLabop of Moasooee, for persdoal kiadnesa » 
and t® the Rev, F. Swindlehiirst for pbofcogmph^ of tbs watorfails on 
the Miasinaibi river, etc. 

The following uu^ectj^ were eoUectod chiefly on James bay and the 
Xapiskan river in July and August, and were identified by Dr+James 
Fletcher of the Central Experimental Farm. 


COL^PTERA. 

C(vr€ihii^ Fiech* 

/*^i^ro^^icAn6 cKritMmtw?», Leach, 

Adalid /rtffidoj Schn. 

lapp^miaa, L. 

ZtTio 4cn/.>f<i> Falx 
J/otmAamintdj smteitatiu^ Say. 

Pifiod^ airobi^ Peck* 

LZPIDDPTERA* 

Grapia j-albntft Bd.-Loc^ 
iitcto, Kirby. 

Pierta ojera^«a-Aiffmo/u^ Harr. 

Sphiioi gorditiSy Cranx 
Covmm Enp. 

Triphoaa dubiiata^ E 

ODOSATA. 

Pt^7LC Atic^piico, Selys, 

C^opter^ Firyinioa, Brury. 

List of plants collected by VS\ J* WiJimn along the shore of James 
bay and in the valley of the Kapiseau river. 

■ 3y John Macoun. 

The specie^ included id the first column are tham collected along 
the shore of James bay between the mouth of the Moose river and the ^P*****^^*^ 
mouth of the Kaplscau. The i$eeon<l column Lneludea the ispecies 
CdUectofJ along the Kapiscau river. 

ivMdi^p L ., k + + + H. i . . + 4 .. . + 

.^ft«MsneBiiiitLi?dfl. DC. --- --+ + 

A¥}^mon€ **...* + + 

. , ,.. + . _ + ,. .. . .* -f 

L ___ > * 1 ^ 
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Jtfijtuneutm iflslflflJriMAli'lT Poir .. . . ^ ^ i»- + ^ ^ - 
Ij.,+ - +*--■-. 

Acimf Willil.i^ + .. .. + + 

Jro&'j Ak-mifa, Bcop.. .... . 

Xr^aiMun flk^tnifUA^idat !*-*■ ■ -. 

Sij^mtWMBi fcuPi^ ... 

inoarm^ L. 

Fibc^cwcv^^i Ait.. .#.* + *...- ►^*........ 

...- 

Aumi|A^ <RfiUb.>.x + i.+ -■ 

^rmari# jsfjfltfriiieJ. L.„ + + + 

Ji<PVijsIuj aipinVM, L. .. ... -. #- - . 

LoJAsrrui pWrtiriin.WA Bigel. ....X.,... 

IjaikyniS patu^ri*^ ........■.■.■r^ + ....- 

Ficitt Afiim'fHTWt, MnhL.-x- ..^-.««.......+ 

Pivntu FiPpfrta’ajMi, Lr, .. ■ - ... 

Neilivt flpptili/oiwi, Eenth A Hwjt . 

Cnjlan^rp Rkbicd#. - --- 

linhia ariiitm tmt. I>dfib - 

Fraiffln'ia riinpi»iiwa+ I>aclMwfter + + + ....... 

Fcrf«rUifJa orwrr^iu, L- ..+ ,*..... ..-.-- + 

jWlui^PMp + ......-+.. . 

lEa» oefeuiiirtkp LindL ..... ^ ^. 

A-p^atuhur Oartffldmaii, T. * (j.^. ......** 

Im. . -1. . .... .^»■.. . ... * ^ - -. - ■ 

Pnrwit*^ DC.. ..... r** . 

i^T'fwiitia Chwn^ ^ SablMhl, . 

p^fMuHp IAzA\ ...,,,K..p.... 

MippuriM maW4irtfl+ Hclkllimt. . .. .*. ^ + - 

£^fo6iuin Lftra i ^ i r + -. - . 

Jrn^iKz Tjr .. + + #■•"-"r + .^..".i ...■ . 

numf^faT . .... . . . 

^mwiPriHWiiinatw»T . .^-... - 

C^H-n4it Xi 

Fi^m HiR pomifFyUte ... .- 

€brniii4ito^ofu/rincE, Ex --- - - - - 

Z;0^£«rti ini'wlfcfemta.j BmiJs? ..*+ 

^mvrra ^uca, HilL.. . - '■«- 

Lmt\M GTffooT .... 

Oa^ium honiik^ L + +.. .. .. 

Eri^rvn. Phiiadflpkv!^ L. ... 

* Er%&<ron A^MojH/W4iia> Mi.. ... + . 

Animna^ria ^Mdeharrimi fEcok) .. 

Aehittm win^ofiHtt, L,. ... 

frt^rtnahiw, L. ....... 

Artentin^ i., tk. Irfdrb 

MffUiQkii Gi»y ..,,. 

^rfii^ Xfrteif^ M. H. M ... 

ScTk^ IJaJuiirP*, HocIl* .... 

Serwcio ^urtU$r L... .- + 

^a4*ami4n% MubL ....---- - 

Ttfi^fucanim fK^h) ......--.---rr 

FamKiettT^ Weber 

L ■...--'T *-* «■’■ 

Fawi'JiiwniK*lm, .. > ..... + t 
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CTt^-urfit Sprtng.. 

yfdlffiia Ait. ... r. 

i^yr^/d MK + +^r + «-« 

Fytiofa SHr^io^ Mx- .xx* + #+ . 

Pyroin dUWirtlAfflt Swaiti ...... 

L...... .... .. 

un^^tcm^ Or..... + ^++hh 

^/‘irnlafu ji*fF^iw^ Fumli,. .. 

Ofsux tmwiiitMt, L.«...........-^...#,i 

M«T*frvidpankiuEol^A, + 4.. .. ... 

A-ptwf f'£MMiij+ Licdl .. 

jPedw^eiJ^ {^roenIandm^ K#l£r ■ ■. .. - 
On^tm^lhr h-y** - < ^ ^ ^ - 

/^ii4jfuiru£tf L. p p............. 

/)p-un^^t^b^riip I*... .... 

Riiiua firkiannKiUp L...... + + + + 4 i - ■ ■ 

J'o^ypof^N1» t1iVi)wjru*4 L. ,IP. ...... ., 

<3BiMd!nui#, Klltt....i. h+p. 
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OTOLOGY OF THE BRUCE MINES bI£rmi€T+ 

Mr. i), In0nlL 


Work dm& Iw 
Mrwt^ Ingail 
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At the beginiuog of June, field work was begtiii in the Bmce M 

AJgoma, Ontario. Mr, Theo. Benk accompanied Mr. E. D. 
Ingall^ who had charge of leaking a study and a detailed imip of aii 
area some twenty rmlea square^ embracing a district which k importarLt 
from an economic ntandpoint, oa account of the attention now beinfj 
given to its copper depo^i ts^ and also from the presence ol iioii ore. The 
area compriacai the townships ijI Plummer, Johmionf Tarbutt, Diimip 
McDonald^ Mereditji, AberdeeiiT Kehoe, McMahon, Cli-esley add and a 
p>rtloD of the Garden River Indian reBeni'e+ The object was to study, 
as far a?i conditions allowed^ the relation of the mineral deposits to the 
iacloBlng rocka and their modes of occurrence; also to verify mid correct 
the geological mapping mj given in the atlas accompanying the Geulog}' of 
Canada of 1S63. 31 t, EL D. Ingall undertook the careful study of 

limited raiiieiullwed aroasp Investigating tlieir lithology, the manner of 
deposirion and the exploitation of their mineral deposits in detail, and to 
Mn Denk w^as assigiied the work of the mapping of the general distri¬ 
bution of the rttfks of the district and the topography letfiuired for the 
construction of a map. As there were no maps of the district availa¬ 
ble, on aconvenientscale^ the greater part of the season w’as devoted to 
topographical work. All the roads were surveyed with micrometer and 
ndlr^ conipajsj^, riome 250 mile^^ being covered. The rock-exposures 
along these were also located, thus affording a good skeleton of 
the geolog)'', which however, i^uines additional work to fill in the gaps 
before completicig the map. Towarda the end of the season, 5lr. 
Benk joineil Mr, Ingal] and assietfid in carrying out the inve^igfttions 
at the several points which hail been cho^u for detailed geological work. 


The district under conrideraliou, forms ^f the typical H uronian 
area, studied and mapped out by Alex. Murray in the early days of the 
Geological Surrey of Canada. The mapt on a aealo of eight inilt* to 
the inchj in the atlas which accompaities the Geology of Canada, 1S63, 
givee a gocMi idea of the general dktribution of the rocks; but as the 
material for the construction of the map waa gathered at a time when 
the country was bu&h-covered and travelling through itdi^cult, it can 
be easily understood that the geological Uneti miuire coTroction in 
places in the light of later observations carried out under more favour¬ 
able conditions. 


Geni^nl 

pfioloer. 


Tlie sequence of the mcks of the Huronian series, as observed by 
Murray, together w ith his descriptionst will be found in the Geology of 
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CanadHt 1863, but aince theiu sotats of %h& meinbcjra of th# series have 
b«fD the object of more thorough investigution, One of the proinineat 
featurcB of the formation is the ‘ Hlute couglomerate,’ which has been sut* ctrtKgfIfr- 
divided in the Geology of Cauada into two members, the lower und the "'£"^0- 
upper. The aggregate titickness of this rock has Ijeen estimated by 
Munwy to be over 4,000 feet. It is oimUar to the ‘ breccia conglomer¬ 
ate’ of thcTemiakaming region, which has been the subject of thorough 
investigation by Dr. Barlow of this department. TIiih is well descrtbed 
in Ids report on the Temiskuining region, {Ann, Rep. of the Geol. Sure, 
vol. X. pt, I.) Dr, Barlow Mievea it to imve had s pyroclaBtic origin. 

Tlie following is an abstract of his description. ‘ The iwk is composed 
of u groundmasS or matrix in which are embetidud pebbles and f rag- 
of biotite granite or granitite, hornblende granite, diabase, 
diorite, &c, Tlieac vary greatly in siae from small grain* to boulders 
of fifteen inches in diameter and even larger. They are very unevenly 
distributed tliroughout the groundmass, sometimes in aggregates, the 
individuals being verj' close together, whereas in other places they arc 
very- sparsely disseminated, leasing between them wide interspaces of 
the grou«tdtnjis.s, Tlio grunitito fragments are by far the most abuiid* 
ant. This matorial is usually of a pink colour and coarse in texture, 

A thin section prepared from one of the pebble* ahowa the rock to be 
greatly decompoacd and to consist of ortliocW, which predominates, 
wdth plagioclase and microcliim. The feldspar is much deoomposfti, 
consequently turbid and filled with sericite, epidote and calcite j the 
bi-silicates are iilmost entirely altered to chlorite. The quarts is of 
the oidinaty granitic variety; it has a somewhat wavy extinction, 
but does not show other prooht of having undergone gresit strain. 
Hornblende and biotite wore proUbly originally present but lisva 
been totally altered to chlorite.’ 

Tlie other rocks represetited by peViblcs in the greundmass have also 
been studied j the diabase fragments are fine-grained and show much 
decomposition. There are also present fragments of greatly crushed 
and »tretch«l felspathic quartzite. 

Tile matrix or ground mass in which these pebbles and fragments are 
embedded was found by Dr. Barlow to consist mainly of granitic debris, 
the fragment* us a rule being simple minerals with angular or 
irregular outlines, indicating that they were not subjected to the tritur¬ 
ation usually shown by eunatituents of ordinary elastic rocks- The 
minerals rqirescnted, as a rule, are orthoelaac, plagiociose, microcline, 
with chlorite, aericitc, epidote and soisite^, as well os magnetite, ilmenite 
and pyrite; quarts is also present, frequently Bhowing pronounced 
uneven extinction. 
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TKib breccia cODglooacratc ia underlain by a series of rjuaridteif, feb 
spathic ID crhjinLcterj the taxlurefi of which, vary coiisiderablj from very 
fine grained^ in places \itreons qnartates, to coarse graine«j, almost 
coDglonieratic in appearance. Overlying the brecinn congLoinenite m 
another group of quartzites, the lower members of which are also fel- 
spatic. This arkose character gradually disippears and the upper 
members are vitreous nomfelspathic quartzites rengiiig in colour from 
dark purple to perfectly white, containing in one caae the ted jasper 
pebbles which give rise to the red Jasper coDgloiucrate. 

This series of quartzites overlying the breccia conglomerate been 
divided into several individUHl fnoiubers by Murray, who ha^ mapped 
out their distribution with, sharp boimdarieft. These contactiS in the 
field, wherever obser^'od last summer^ were however not found to W v^ty 
well defined, but seem to be more of the nature of a merging of 
the rocks into one another, the character of the strata changing 
gradually. 

The dbtrictbi traveraetl by belta of igneous rocks winch differ greatly 
in importance-, varying from quitesmall areaa to othera many square miles 
in extent^ The different areas vary considerably also both in mineral 
coniftltution and texture, Tliej are mentioned in the 'Geology of 
Canada,' but are not defined on the map of tiio Hureniaii region which 
aecompanjes it. Aj^ the mineral deposits of the district seem to be 
largely coimcetod with these rockSf it would be important to delimit 
them and study them more closely than coiild be done in the genera] 
examiliation made of the district, As a beginning tawards this, some 
forty thin sectionjs of specimens collected last summer are beitig ntade 
and will be examined as soon as they arrive. 

Those igneous rocks are referred to in the Goology of Canada as over- 
fiowsr Although the definite conclusion as to their being w or not caU' 
not be arrived at 'withotit more field investigation, yet the evidence 
gatliered so far would certainly in moat cases assign to them an 
intrusive mtlior Gian an overflow character. 

The region haa received attention chiefly on account of occurrences 
of copper ore#, although some propert lea have been pTO^>ccted for iron 
ores. The copper occurs in the form of sulphidea^ the common ore 
being chalcopyrite^ BoriiLte occurs intermixed with the chalcopyrite 
in the ore, eapcclally in the surface Eone. 

Within the area examined, the points at whidi most work has been 
done and which were therefore selected for especial studies of the 
mode of occurrence of the copper ores were The Bruce, Wellington and 
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Huron Copper Buy, the Hock Lake, the Cameron and the Richard* 

Hon mtaea. Besides these, a number of other properties were exannned 
trhere only surface prospecting had been done. 

By far the most extenave developments made are those of the mines 
in the vieinity of Bmeo Mines on the shore of Lake Huron, atx>ut mine*. 
thirty*fivo miles eant of Saul t Ste, Marie, Ontario. 

Although tJiesc mines were ecceatly reopened, their history' dates 
hack over half a century, work having been commenced in 1846. The 
mines are aittiated on a group of veins whose outcroppings, ahowing 
first on the slmrc at a point about a mile east of the dock at Bmce 
Mines, have been traced for over a mile and a lialf in a general north¬ 
westerly direction to the limit of the workings of the Huron Copper 
Bay mine. 

'Dsc veins unquestionably flsaures m an extensive area of ^ green- 
atone.’ The final decision as to the exact nature of this igneous 
■uasa and its relattonahip to the surroundiag setHmentariea is a matter 
i-equiring further work in the field and microscopic examinatioiw of the 
rock specimens brought in. However, aa the result of a preliminary 
cx&ml nation of a couple of thin sections by Dr. A, E. Bartow, pet^ 
grapher to the department, the rock would appear to be umlite dia¬ 
base. A number of dykes of a more compact diabase cut both the 
general mass of the older rock and the series of veins. 

Tht areaof (liabiiiie above mentioned shows a width in a northerly and 
southerlv line of about a mile from the shore line to where the 
sedimenUry rocks of the series fimt appear. K o boundaries were locat- 
etl to its extension oast and west, as it passed outside of the area 
under study. The large islands closing in the mouth of Bmce Mines 
bay are also * greenetone,' but the shores of the western end of the isUnd. uf 
baV being drift coveted it could not be determined whether or not they *"*“»'«"«■ 
co^ectyith the main area of the mmnland to the north. Tiioro 
seems to be a possibility that a belt of quarteite may intervene which 
haa determined the eruaion of the hollow now forming the bay. 

On the northern side this greenstene is followeti by qunrtxite with 
which is associated a thin bed of impure limestone. Near the 
westerly workings of the Huron Copper Bay mine this limestone bed 
seems to be cut off abruptly by tlie greenstone, although the actual 
contact must be in the low ground intervening between the exposed 
surfaces af the two rocka The limestone can he traced pretty con¬ 
tinuously in an easterly direction to the edge of tluj area examined. 
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Only at odd place hciwevor h tKe actual contact exposed, a wide 
atnatch of drift intervening as a rule. At the point al»ve mentioned 
the contact eeama to distinctly an intrusive one, tongues of the 
grceqstone cutting the limestone. Much more precise exploration would 
be required however to decide whether thesio represented tongues of a 
dyke cutting both pocke, and younger than both or whether thereby 
the intrusive nature of tiie whole maas is to be considered proved. 
Pa-vting easterly from this point, which is near the road between the 
village and the Canadian Pacific liailway station, it is found that a 
comparatively thin bed of red and dark brown quartzites intervenes 
between the gTeenstone and the limestone, the latter showing as a 
little ridge. Between this ridge and the rock esposuiis of skte ocm’ 
glomerate along the railroad, about half a mile to the north, the section 
is practieolly all drift-covered in the vicinity of the road, Search 
would have to he mode therefore In the husii-coverwl lands east and 
west of this point for more cODtfnuoug expoaure^ in order to work out 
the ftctuu] succ^iwi of the sedimentaries Ij-iug to the north of tho 
igneous area in which the minat lie, 

Without attempting to settle these yet outstanding questions the 
main features of the economic dopoaits at this point may be summed up 
Asproaeuting a serite of Jaiige fissure veins cutting an extensive mass 
of ' gieenstonc,’ the latter being bomndod on the south by the waters 
of Lake Huron and on the north by the quartzites, limestone and 
slate conglomerates of the Huronian series. 

In an eanterly direction the southern limit of the greenstone to 
shown toward the bottom of the eastern lobe of Bnico Hines Ijay, 
where the white quartzite of Murray's map comes in. The quartzite is 
continuous along the eastern shore of the Bay, wherei however, it Is seen 
to be cut by numerous basic dykes. 

The sedimentariea of the seriee arc seen evei^-where in the vicinity 
of this group of mines to dip at low angles toward the north. Along 
the shore of Lake Huron, however, westerly from Bruce Minee bay, 
tho dip is southerly, exhibiting thua the other side of the anticlinal 
fold described and mapped by Murray. 

Katme oi The veins worked in this group of mines consist, as prerioiiBly stated, 

reiD. woebei. fl.,gures. They carry the copper in the form of different sulphides,’ 

chiefly chalcop^te, in a gmigue of quarto. At places the gauguo ia 
part ly dolomitic, but the former niineialis s-eiy largely predominant as 
evidenct'd by the material of tlie waste pilw aroumi the workings. 
Near their outcrops, theroina are said to have carried a higherperoentage 
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Hsf copper thftii below, owing to the presence of bomite nnd other rich 
sulphides of the met&l The presence of thesje inuiemEs is probablv 
due, SSI would el:3ewhere appear, to secondaiy enrichnieut. 

A prelimiiiary examination of the lower levels of the Wellingtoti and 
Huron Copper Bay workings sliowed chalcopyrite vriih some pjrite 
disseminated tlirough a gaiigne of white quartz. In the Wellington 
and Huron Copper Bay mines, the veins have been worked out to great 
widths, excavations often reaching widths of 25 to 30 foot Of course 
there are many places wliere the veins narrowed down to not more 
than four feet in thickness, but ten feet might perhaps be occepteil as 
an avemge of the thickness all the way through. At the old Bruce 
mine the veins are seen to be narrower nud in the nudn workings w'ould 
not average pchaaibly more than five feet. 

Tlie total length attuned in the Bruce workings would iuoilsut^ 
about 2,000 feet, whilst the combined length of the Wellingion and 
Hu ran Copper Bay mJnea would measure nearly 2,500 feet The 
workings at the Bruce attained depths of 250 to over 5D0 feet and 
at tlie Wolliiigton the average of the depth attained in the workings 
would be about the same although Bray^-i shaft was put down to about 
ItOOO feet. The area of the veins storied out, fi-S shown on the old 
plans, would measore approximately as follow;^, viz, ;—At the Bruce 
Mine about 225,000 square feet which, assuming a depth of 300 feet 
for the mine, would nepreseat a length of, say 750 feet of vein exca¬ 
vated. At the ’Wellington, atc,± a total measurcjnent is shown of 
about 000,000 sciuare feet, which would represent for a depth of say 
300 feetr equivalent in length of 2,000 feet In both cases, it must 
be iKsm ID mind that t hese nepi^caent workings on two main veins close 
together and parallel to each other as w'orked in those two In the 

Wellington mines, these were known as the Xew Lode and Fire 
Lode. TJjey paralleled ^h other for about 1,300 fe^t, but joined 
together to form a single vein at the east and western ends of the 
workings. 

The westerly part of the Bnice workiiagit ene Jsituated on the main 
lode and its hmnohee for shout 1,300 feet, whilst east of this, for 
about fiOO feet, the chief escavations are on two veins, known aj the 
Trial and I>odgc veins. A good deal of prospecring work was done on 
minor veins and branches in the vicinity of tlieec two thief mines, and 
ahw in veins which outcrop in the 4,000 feet of distance intervening 
between the Bruce and Wellington wxirkings, but much more des slop- 
ment will need to be do'iie bcsfotie the question as to the practhnl con¬ 
tinuity of the series of fissures and their profitable nature ran lie 
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settled. All excavation called Taylor’s shaft, from which it ^r a 1 said some 
test drifts were run, was sunk about midway of the distance between 
the two mines, but no details are avaUabl© as to tlic results attained. 
Tlie particulars given above refer to the w’ork done during the first 
period of the liistory of these mines by the West Canada Copper Com¬ 
pany and its predecessors. Thte period ended with the final cessarion 
of work in 1876, When this company was working at its strongest 
it emploved as many as 380 men, and for tlie period of j ears from 
1856 to 1875 producerl about 37,378 long tons of conoentrate* luiving 
a total content of nearly 7,300 long tons of copper, valued at over 
82,900,000. The average price received for the copper during this 
whole period of eighteen years would thus be somewhat oirer 17 cents 
per ponnd. Since 1858, however, the price of this metal has 
fallen ofi" consideisbly. In that year the company obtained an aver¬ 
age of 21 cents per pound for its copper, whereas the figures for 1813 
jjjmw an average value for thoir product of less than 16 cents per 
pcmiid. When the pre«ent company bought the mines a few years 
ago it reopened them and some further work was done, of which, 
however, we have ua yet no complete (iata. At present nothing is 
Vrt.ing done other thun to keep the plant and mines in order. In con¬ 
nection with the operetions of the present company, the mines have 
been fully re-e<iuipped with modem machinery for mining aiitl ore- 
dressing,'the mill ha™g a capacity of 400 tons per day. As it is 
intende<1 to give full particulars of this important group of mines in 
the complete report to follow later, nothing further need he stated here. 

The finnl failure of the first attempt to work these mines seems to 
have been due to a variety of cause*, many of which have ceased tube 
operative with the progress of opening up of the (Ustriet, nnd it be¬ 
comes a question ns to whether successful work imuld not again bo 
carried on with careful mnnagement and the improved plant and 
methudH available+ 

The Kwk Tjike mine u situated some fourt43eii miloA north of Brwee 

Sline* village. It is equipped with a complete mining plant, including 
hoiHt*, air compressor, drills, etc., and with a mill with a capacity of 
100 to 123 tons p^r 24 hours. The latter is situated on the shore of 
Bock lake, nearly two miles west from the main shaft with which It is 
connected by n tramway. Transportatiott is afforded from the mill hy 
the Bruce .Minos ami Algoma Ballroad, which connects with the 
Chnndiati Pacific Railway at Bruce Mines station, with an extension 
to the lake shore nt Bruce Mines village. 

The ore consists of chnlcopyrite with some bomite, &e., in a gnngue 
consisting mostly of white (luartz with which is intermixed at places 
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a good deflJ of ankeKtOi^ tlie ochreoDs dMinpOHition product of the LftJsc 
latter ooiistituting a marked feature of the outcroppbigst at placee, 

The developuients made are situated along what appearii t€> bo a 
shatterod zone at the (jontact of the t&] quart^cito and the upper 
slate tonglamerate' of Muiray. TIve quartzite proper extends fora 
width BcrcHss the fttrlke of about a mile *t>uthorlyt and the ^ slate con- 
gloroerate,^ etc.^ about an equal dLstance northerly^ Tlie workings are 
situated along a narrow snbeidwiry valloy about half way up and run¬ 
ning lengthwise of the hills of slate cortglomorate flanked with quart¬ 
zite which rise to a height of some -lOO or *'>00 feet above the level 
of Bock I^ke. In the vicLiiity of the mine buildings and inain work- 
ings the w^idth of the zone of shattered quartzite exposed is from 500 
to 700 feet Faiswing iiortJiward^ this la followed by a belt of green 
schistose rock, showing a width of outcrop of about 400 fect^ For 
about 400 feet further there are no rock exposures until the foot of the 
northern ridge hi reached, where the typical * slate conglomerate* 
emerges abruptly from beneath the cover. Thij> belt exhibits the 
cliarocteriatic features eisewhore found of well rounded pink bouldern 
and pebbles of granitic rock, Jtc., scattered throughout a dark greenish- 
grey matrix of slaty appcartuice. 

The v^eina worked in the main shaft and eonnocted w orkings are in 
the Jichistose bclt^ Other less extensive workings t«> the aoutli of these* 
are in veins in tho shattered quartzite zone. Jt seem^ prr^Wde that 
the (schistose belt above fnentioned lepresientH merely a portion of the 
‘ slate congloiiierate' in w'hicb achletosity has been developed by the 
flisturlnng force that at tho sanio time produced the series- of veiDK and 
sliatterecl the adjacent quartzite. 

The geneml dip of the formation is soutlierly about 25* although 
near the mill there b evidence of a somewliat steeper dip In the bank¬ 
ing quartzite, follow'ed in ascending the hill north w^ard by a dat &nti> 
climd and synelinal fold before reaching the main ridge of slate con^ 
glomerate. 

A comparatively small dyke of gn^enstone^ measuring from ICO to 
150 feet ill width ruit^ wdth a general north-westerly strike roughly 
l^amllel with the geneml trend of the veins. It lies about 100 feet to 
the fciouth of the main shaft, and at the west end pasties close to the 
north side of the nulL The developments made up to October, 1902, 
consisted of the uukin shaft and workings together with a coiusklemble 
amount of surface development for a distance of some 1,500 feet east and 
a number of tost pite^ along the Hame geneml dirifCtion w^esterly for 
ab«:»ut a mile and a~halh At the rnoeit of these poinU ore lia.H been 
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exposed shoving chAleopyrite dWroiiiated through a quartz or quartz 
and ankerit^ relationahipa of the veins to thcrae vorked 

in the nmio shaft, nothing could be definitely stated without still fur¬ 
ther detailed mapping and ntudjp owing to the dLsturbod roudition of 
the formation previously alluded to^ 

Tlie nmiii shaft, which h practically vertic&h at the date of the last 
visit made bad attained a depth «>f +W feet. From it^ levels liad 
been driven east and wet^t at depths of 100 feet and 200 feet, testing 
the vein for a length of nearly 600 feet. At the botn>in of the shaft 
a smiill crosscut to the south reacheci the main vein at about S5 feet, 
which liad been followed w est ia a drift for abcjut 30 feet. The ore 
mined being taken from above the second level, the stopes exhibit¬ 
ing a width of about 20 feeb 

Apart from the small dyke abeady mciitionech the only intrusive 
rocks mivwhere in the vicinity are represented by two considerable 
ranges of gieenstonfi traversing the sedimentiiries at dlstancea of half 
a mile north and south of the mine respectively and wdth a general 
trend parallel to that of the formation. 

About two and a half mil^ north-east from Desbarats station on 
the Canadian Facifio Eailway (Algoma branch) is the mine knowni as 
“ the Cameron or Stobie. At this place a fissure vein is seen cutting a 
ridge of red quartzite. On this vein a shaft has been sunk some 150 
feet in depth from wbich^ at 100 feet dow n, liave been run drifts cast 
and west totalling in length about 150 feet. The outcropping of the 
vein to the cast of the shaft is not visible^ being covered, but it has 
been stripped weat of the shaft for a distance of 150 foot, where it 
runs under the deep soil of the adjacent farming land of the valley* 
Seventeen hundred feet further west on the rocky ridges opposite the 
minCt small surface workings liave also sliowti the existence of ore. 
These are roughly oii the strike of the Cameron mine vein^ but whether 
tbev are to be taken os representing its actual extension or not is 
doubtful The outcroppings near the shaft show a composite vein of 
abouCfour ;^feet in width, the ore being cimlropyrite in a gangue of 
white quartz. Some specimens show plainly surface clmnge of tlie 
chalcopyrite to bomite. The vein in the workings shows a dip of 75" 
to the south and a width at places of about 12 feet nmde up of sub¬ 
ordinate branches with * hon^ of quartzite. 

Following the quartzite ridge southerly for about 700 feet^ Hcveral 
Btuall greenstone dykes out across the quartzite in a direction roughly 
parallel to that of the vein. About 600 feet north-easterly from the 
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shift a coarser greenstone onten^p* io one or two place^ij about on 
the run of a belt of the yame rock viable in the ridgei^ on the other 
aide of the valley^ where it ahows a width of at Icftst 125 feet. If thia 
belt is actually eontinuous underneath the soil of the villev, It would 
thus pass about 400 feet north of the ran and with a course generally 
parallel to it^ w'hilst the smaller dykes before mentione<J would prol>a- 
bly represent tongue connected with it. 

The mine is e<iaipped with power drills, hoiat and pumps suitable 
for cany^ing on development work. 


Tho workings know n as the Richardson mine are situated about two 
miles and a half north of Desbarats vilUga near the south-eni^t end of “**“■ 
Desbarats lake. These consist of a small prospecting shaft and a 
number of shallow^ pits and trencher extending over a distanee of about 
three-quarters of a mile along the strike of a series of greenstoiae dykes 
which cut the jasper conglomerate of the sedimentary series. The 
evidences of the intrusive nature of the greenstone are here very 
marked, long narrow- &ttipM and lenses of the jaaper conglomerate beidg 
included in tho igneous ma^ Some of the mining work dono here is 
altogether in the groenstone, as in the ca-fe of the before-mentioned shaft. 
Here, as so frequently ob^en’ablc elsewhere in the diKtriett the rock is 
much decomposed and the resulting ochiwua material has Htaiticd it, giv¬ 
ing a very tempting ferruginous appearance^ w^hilst in tlic jointings ete.^ 
it has at times consolidated to form fairly good hematite drOi 


Mofiit of tho trenching and tefit-pittlng east of thia shaft has evidently 
been done with a view to the examination of the contaoU along these 
inclusions of jasper conglomerate. At all the points uncoverodj the 
ochreous material and stain were much in evidence and at some points 
a little chalcopyrite with malachite stain shew the presence of copper 
in small quantity. 

The Stobie iron mine h? amongst the older discoveries of the district Stobls Imti 
It is situated near the western end of Gordon lake The openings 
made consist of a mck-cut In a ridge of white quartzite, run in to catch 
A ymall vein of hematite averaging about five feet in wddtli. In the face 
of the bluff the vein in going upward splits into two branches, each 
about three feet tliick* On the bare rock^urfaee of the top of the 
ridge it seemy to be represented only by a number of small stringei^ of 
ore. From the end of the open cut, a tunnel has boon run in, hut this 
is now closed by a cave in at a distance of aljout 30 feet from the 
mouth. 
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It Lb said tliat f^veml thousand tons of good ore were Mhip[>ed from 
thw Qpcruog nmny years agOp a statement which w borne out by the 
exbtence of a stope above the tunnel, tne»sra ring about 80 feet in length 
by 50 feet In height, and having a width varyiog from 3 to S feet. 

The (juartidte has a strike at this point of N. 55“ W,p aod dips about 
45"^ to the south at the bottom of the ridgn^ curving over, however^ tiil 
the dip flatteQ,s out to about 20* on top. About a quai^er of a tnife to 
the oorth^ an east and west ridge of greenstone riae^ np, representing 
eridently an intrusion through the cjiiart:£itee^ 

At a number of other points in the district eitplofntory work hoK 
been done on ferrugiuoue oiitcrioppings of a ^mewliat similar naturep 
eitlier in the greenstone or in the indoring rocks near the contact. 
Tlie«e pkcea show all grades of material from oehreoua staineded rock 
to the consolidated otherous product constituting specimens of good 
hematite. At none of the points ™itedj howeverj had any large bodies 
of iron ore been proved to exist. 

The Sudbury* hh^tya District. 

Dr. Af/reti E. 

From the first of the year until the Ijeginning of field opemtioiis on 
June 6^ Br, Barbw was engaged in making detailed petrogmphical 
examinations of rock ^jpecimens coiLccted by some members of the staff 
as well as of tho large suite of type i^pecimeriB taken m illustrative of 
the various formations met with ifi the geologicul examination of the 
Sudbun- mining district during the preceding seaaom In addition to 
these, determinations and descriptions were furrdslied of some of the 
specimens collected by Messrs. TF, F. Eoljertson and H. Cannichoel of 
the British Columbia Bepartiuent of Mines, 

When this work waa finished, Dr* Barlow left for Sudbury' with in- 
stmetionH to complete ws far as possible the general geology in the 
vicinity of the southern nickel belt^ and also to do ^ucii detoilcid work 
in connection with tlic Canadian Copper Goropany^s mines as would 
servo to illustrate on a map of comparatively large scales the tHXru rrenc® 
of these justly celebrated deposits of nickel and ec^pper ores. It bt 
now intendoil to publish two maps engraved on copper, showing In a 
genctal way, the geographical distribution of the various rocketjpes 
and formations encountered. ThcaO;i in acoorianee with our usage^ wdil 
be called the * Victoria Minca Map' and the ‘J^ndbuty Map/ The 
details of the work in the vidnity of the Conmllan Copper Cfjin|>any's 
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mines at Copper Cliffp will shown in two sheets, each oo a i^cale of 
400 feet to an Such, extenilin^ from the vicinity of Kelly lake and 
tbo Evans mine northward to the Lady Violet mine and the Maui- 
touUn and North Shore Railway* Another but smaller sheet on the same 
scale will exhibit the geological relations of the deposits known as the 
Elsie and Murray mines. Mr. O. EL fjeroy, M. Sc., of McGUI 
University^ assisted me in both the geology and topography. ^ 


The geolcgical history of the Sudbury mining district, as revealed by 
the rocks now expO(§ed at the surEaee, evideneeif volcanic action on a 
large scale, aecompanied to a certain extent, and followed largely by 
the <lepositian of ordinary aq aeons Hediments in a slialiow' ocean. The 
rocks represent theKuroniaTi period, and are the oldest known elastics 
with which geologists are at present familiar^ Cim^ihed petrographic- 
ally tJiey are as follows: — 


1* Qnart^Uv 

2. Tuffs, 

3. Brec?cta or aggloaiemte. 

4. Greenstone^ 

5. Gneiss (niicropegmatite). 

6. Granite. 

T. Olivine diabaso- 


Rook 


1. 

hlacroscopically these rocks are massive, though distinctly stratified, jt«rc«ojnis 
of u pale gray, reddish, yellowish gray, or gm-nish gray colour. They ^ 

are intimately associated with, and oftan inter-beddod with the tuffs 
and broedas, so that it is fn^uciitly impossible to separate the two in 
Diupping them. 

Under the imcrosoope tlie thin sections exliibit a rock inade up 
chiefly of quartz, with a somewhat smaller proportion of foldspar, mq^t 
of which ia unstJiated, trad therefore presumably orthoclose. Occa- 
ffionaJ grains of microclme were noticed showing, the characteristic 
fine ■ croBs-iiatched ^ twinning or ^feiister' structure, Much of the 
feldspar is decomposed into muscovite (aericite) occurring in irregular 
pale yellowish or colourless scales and plates and which, together with 
fragments of undecotnposed feldt^par and finely divided quarU, make np 
a matrix in which the larger imlividoals of quartz are embedded Tlie 
stnieture of the rock is fur the most part interlocking, but some sped- 
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mefts show distinct ciftstic structure, wliDe in most the resenihUnce to 
well authenticated rccTystalUzed elastics is such as can hardly be 
mistaken. A little chlerite, biotite, calcLte and leuTOxene are alto 
asuallv present. These cjuartsdtea are at the summit of the clastic 
aeries'of the district. To the north-west of Sudbury they oesuf in 
verv muasice beds, the lines of stmtificatioh being either Twy indistinct 
or altogether absent. A careful exanunation of the whole belt shows 

that it forms a svnclinal basin resting upon the steeply dipping tuffs 

or ash rocks which underlie the greater pari of the town of Sudbury, 
yearly all of the exposures of ti»cclastic rocks in the touth-eastem part of 
the township of McKim imd the whole of the township of yeelon 
belong to the quartrite scries. On Kamsay kke they overbe 
breccia or agglomerate exposed along the northern shores of the lake. 


J. Tuffs. 


Tarr»cr The rocks Uiua named, and conceming whose volcanic origin 

gniywflckcf. there U now b^it Uttie <loybt,!wo hitherto been often described as 
phTllitcs, luica-schista, felsites and greywackes. Tliey eritiently 
represent the coutolidation of what was originally volcanic ash^ 
being one result of the volcanic action to which is due the 
presence at the surfsce of the great belto of greenstone and micropeg- 
matite. These loeltt are uaually of a dark gray, purplish 
•tturtuml creeiueli-grnT mloin*. They are often evenly and very distinctly 
banded in vwying shades of gray. Jointing is very frequent and also 
slaty cleavage. They are often faulted and shattered, and m the 
vicinitY of the various greenstone masaea are iienctiuted and altered 
bv iri^lar tongues and nmases of the basic igneous material. They 
are fie<]nently porphyritic and usually the phenocrysto are smal!, very 
thicfclv difiseAiinated and of a very pale gieyinb or whitish colour. For 
this reason the rock has been referred to in the field as ‘ ncc rock. 
These pheni^rvste were probably andalimite, but the skeleton forms 
are now occupi^ by a confused aggregate of minute scricite scales and 
Minersltfiical quarts. Other exposures show samll yellowish brown spots n^e up 
co™,K>.ib„TL ^ ghow irregular phettocryats nf hornblende, 

now whoUv replaced by chlorite. Thin actions examined under the 
microscope' reveal a rock which has undergone rather extensive decom- 
poBition. It is usually made up very largely of feldspar with a smaller 
proportion of quart* in small angular or slightly rounded fiagmentis. 
These are surroiinded by a network of termite and chlorite scales, 
together with a consiilerable nmoiml of opaque iron ore. The larger 
individuals at least have evidently been ilmenite, hut ate now almost 
completely altered to leucoxene. The darker bauds are made up of 
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more thickly diaaemiiuited duatdike particle of iron orcp much of 
whicli at least h llmenitfc 

3. Breccia or Agghm^raif, 

PHrhapa the interesting type in the rliatriet is li very distinct [k^ptioa 
breccia made op of volcanic cjectamenU in the form of glues fruginchts 
of all shape* and sizes uwiocittbed with Home cry*tuhi or erptni frogmenta. 

Thin rock was very fully dtsjcribed by Professor G. H. WiUifiJiia.* It ia 
closely related to the other brecciHii cl the district, which although 
showing rather clenrly their close genetic relutioiw with the widespread 
and loiig'tf>ntinued Tolcunisni are nevertheless lar^^ly nmdo np of 
material which shows unmistakable evidence of water action. There 
are, tiicrefore, the several varieties OKhibltiag gradations frooi the 
massive atructmeless types, the direct result of escplosslve actiom to 
some which have been very evidently modified and reartangEid hy wator, 

Sjiuch rocks are a rule of a dark gray colour with the disseminated 
angular^ subangular, or rounded fragments chiefly of quartz, granitep 
diorito, Thin sections exhibit n rt>ck made up of fragments chiefly CtwniK»iucii 
of quarts^ but also of orthoclosef plagioctase and oiicroperthiten The 
most abundant composite fragments are granitite, composed mainly of 
nucroperthite iinil quartz together witli a little biotitc. All of the 
larger individuals are imbedded In a matii^c nuule up<j£ much fiiier pieces 
of quartz and feldspar, together with biotite, sencite and a pale green 
chlorite. Ocdwtonal grains of pyrite and also some of ilmenitc occur* 

f n ,1 _ „ . i Had pjifliiML 

These broMioa lie at the base of the senes, usually passing gradually 
upwani into the finer-graineii emd usually banded tuGs above- The 
' vitrophyre tufl" or volcanic bnecciAi dcacribcd by the late Praf. Williams, 
ia well esposed in the nortb-eastem part of both the Victoria Clines 
and Sudbun' maps, extending from Vermilion to Whitson lake. 

Excellent expiaurea of the lost mentioned breccia may bo ^een along 
the line of the Canadian Pacific Railway, immediately ciaatof Hudbury 
anti in the vicinity of the north shore of Itamiuiy lake, 

Tliese various; rock-fonuntlons in the distrlctp must In my opinion, 
be regarded ilk nil belonging to one geological iystem. Tn the region 
to the south-similar strata have been referred to the Huronian 
by the earlier Cauadiaa geologists, arid in the pneficnt atate of our 
knowledge I see nogoiKl reason toaljandon this view Of cour^ as yet^ yommiiooH 
no partieular evidence lias been secured or reason advanced, why the*e 
rocks !ihould not be regardetl os very' early or unti-fgaaiHferous Giinbrian, 
which by reiiMm of their proximity to Large nuisses of pliiViiaic Igneous 
material, have been subjected to more or less ilistnrbanoc and alteration* 

Mnirportljy Dr~ Bell, Aunaal Repcvft GwL SutV. CxtLyVdl V,, (N.Su) 19B0-fll, 
p. 7^ Tr 
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On the other fmtidt ther& h very little to justify the attempt at a eepara- 
tioo into Huroman and Cambriafij aa was done on the map published 
by the C^muiUn Geolo^cal Sur^'ey in 11, since it has now been vi-rr 
certainly ascertainefl tliat no pronounced geological break or hiatnsp 
such as ia present in other flktricts at the Ijaae of the Cambrian, occura 
anywhere in this i^non. TJio euocc^ision from the feUpathic sand¬ 
stones, ^jiiarticitas and slates of the Huronian into tlic black slates 
and tufiaceous sand^itonesp classified as Cambrian, shows a ejuite uninter¬ 
rupted transition with perfect conformity between the component Ijeds 
or strata Tlicir disassoeiation as IluroEiian and CQUibrlan, respectively, 
a'aa at the haiojd partly on the resemblance tif the^ie black slates to 
altnilar rocks in the Anhnikio of the Lake Superior district uTid their 
coiii[>amtivelj unoltei-ed character. The description of this larae area 
on the map of the Sudbury mining flistrict was only intentled to be 
provisional and the precantiun was taken of expressing the uncertainty 
of tbo correlation Ijy placing the ipioiy' mark in tlie legend accompanjdng 
the map. As usually happeuSr however, in auch cuacs^ this mark of 
doubt was rem^»ved in subset|ueut official maps and re|K>rtH jnibfifihcd 
elsewhere apparently through iguoronoet without any further attempt 
at fuller and more critical examination mul study^ 


ij. 


Three nuLin 
of 

j^^pueme. 


Under this couvenfent field term are included certetii Ihoalc igneouFi 
rocks, many of wLich have undergone extensive metamorphism, so that 
in certain cases oven the closest scrutiny under the ni!trosco|Jtv fails to 
reveal the origimil form. Slicrosoopical examination has, howoverj 
shown the existence of throe main tyjjos^ although all possible transit^ 
ion-s botw€?cn these are reprewnteil in the rogiuii: 

(u.) Norite-. 

Uiodte. 

(c+) Amphibolita 


Norite. altered phuiio of tlieoo rocks is represented by what may 

be roferred to os a norite. The Into Prof. Williams d^ribed the rock 
under the name of ‘quartx-hypersthene-gabbro with aetossoij biotite/ 
but from the dcscriptioiifi of the field relations furnished to him, he 
failefl to reali^ that he win? really examining a very fresh representative 
of the oountry rock of the nickel and (»p}jer-l>caring sulphides. 

MiDcralcgicsl micrfjjicopiral examiuation show's the rock to be an emprivc of 

coiap^tiun ratliflr exceptional charBi'ter and Interest It belong to the general 
family of gabbros font with distinct and at times well marked traces 
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of diabnaic or ophitic Htructuro- Tlio ahundiinoB, and at timpsp prepon¬ 
derance of hypersthene or en-statite HllOw^^ Ita clofse a®iiity with the 
norite^ while what is vety exceptional, the occurrence of an abundMce 
of quart?^ aij ati original conwtituent was nDticed. In fact many speci¬ 
mens could be secured which would contain m much quarts as an ofdui- 
ary granite. In some iastances, noticeably nt the Copper Cliff mines, a 
Urge quantity of micro-pegmatlleorgTanophyre is preaentj the felspathic 
constituent of this gi-aj^hic intsTgrowtli l>oing plagioclase^ Exposures 
show a massive medium to coarse-grained dark greenitih or brownish 
nock which is almost black in colour on freshly broken surfaces. Scatra 
of deep brown biotite usually consf icuous, while the quarts is perhaps 
e^jually so in very characteristic sapphire blue or purplish graiuftt the 
colour which ia so often seen in the phenoemts of quarts porphyries. 
The presence of tliU sapphire-blue quartz often serves to identl^' the 
rock oven when it has undergone very advanced altoration+ as ia the 
case with mo^t of the outcrops of gitanistone in the township of IXmi- 
son. The orthorhoinhio pyroxene, eiti ler hyperstliene or enstatite, w'hich 
is often idiomoi'phic was the hi'st of the essential minerals 
to crystalliste. The In'porftthene is strongly pleoGiimtt% red to 
nearly eolourle^^^ theenatatite on theotlier hand Iimm little ur no colour 
or pleochroism and veiy few' inclusions. The rhombie pi^Toxene is vciy 
snbjeet to decomposition so that in most eases perhaps^ areas of this 
mineral arc replacod by an aggregate of pale green hrillianlly polariz¬ 
ing hbmus or scaly j^iqMMitlno {bastite). This altei'ation is often 
accompanied by the si-paratioii of minute grains of magnetite. In most 
cases even the frtwb indlviilualsof bypemtheneare bordei'cd by a eompact 
strongly pleochroic green hornblende whleh is doubtleas uii original 
constituent. This primary hornblende likewise forms borders on 
areas showing the e^Jtnplete l>astitie alteration^ In addition to this 
there is undoubted fiecondaiy hymbtende resulting from the aUerationj 
Hrst of the bastite into actinolite and this in turn to the ordinary type 
of green hornblende. The plagioelaso is usually in broadly twinned, 
stout lath-Hhapod or tabular cfystalp, wlicuse frequent interlacing 
arrangement produces the characteristic rude ophUk stmeture. 
f^parations by means of Thonlet^s heaiiy solution fci well as the ex¬ 
tinction anglx^ show iJiat tills plagLoelnse k labnidorite. Tlio preiscnce 
of innnmerable brown dust-llku incluskm^ presumably of ilmenite, 
gives to the febipar its prevailing dark colour. The monoclinic pj-noxene 
occurs in large irregularly bounded grains, Biotite k an almost in¬ 
variable c«>tistltuent and is usually rather abundant and of undoubtedly 
primary orign. x\patite, magnetite* which is usually highly titanl- 
feroua, zircon, and oecasloilally grains of pyrite are present. 

(ft). Diorite. 

17i 
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The leiwfc ftltcred iphw^ of tlie rock^ with which fche ore bodici^ are 
associated is wliAt the late Frof. G, E- Williams coUfi a gabbro-dlorite, 
that is a diorite which gives unuiistakahle evidcnccfl iti the hotiiblende 
of its dcrlvatioiL from originallj preaeot. ^liaemlpgicallyp this 

rock as now rapreseoted by the dun scctioiu cAanuned, is composed 
essentially of plagioclase and homblen<le, Tlais ruck contaiiM^ aw a rulOj 
ojdY disseminations of the sulphides usually worked. It shows plagio- 
clase io comparatively amounts. This is e^ddentlj iabradorita^ 
It oHuaJly has undergone rather advoncctl tittuipiuritiaAtiuiif but many 
individuals are still sufficiently fresh to pemrit of th^iir identihcation 
by means of the extinction angles. The reautting products of altera¬ 
tion are mainly s^ricite, epidotc and zoiBite. 

The hornblende shows the pale iuteiuorii with the deeper colouretl 
borders so characteristic of undite. Blotite is almost Lnvarinbly 
present and utiuully in large amount, often forming intricate pamllel 
intergrowths with the horiibleiide. It fret|ueiitly sIiown decouiposi- 
tiem to chlorite. Emenite and highly tltaniferous magnetite are the 
prevailing iron ores and thf?ae are present often in i?ompamtively largo 
amount. Most of tlie individuals are surrounded by graviRh 

leticoxene or the more normal Mphene i^ulting from their altemtion. 
The pyrrhotite and chalcopyrite occur as irregular skeleton or sponge^ 
like masses chielly ajuaclated with and imbedded in the colourefl coni^ti- 
tuents. ljuartr, is alinoi^t invariably present^ often in comparatively 
large amountp fllUng up the allot rioniorphic interspce« left by the 
crystallii»tion of the other eoiustituents. It h not tsecoiidary but an 
integi'al part of the same magma out which the other minerals have 
been fonnecL Apatite is often abundantr usually in small ackular 
prismatic fornis. An increase in basicity is often aceompardecl by 
intensie jointing and Khearing action with f refluent penetration And 
iutiltration by vein quart;? and calcite- M uch t>f the oHginul holocry^ 
$.talline and granitoid structure is lo^t and replacixi by a foliated tex- 
tuj-e nmrkctl by the parallel disposition of hbrous hornblende or act- 
inolite and the pulling out or granulation of the plngigclase. The 
composition of the resulting amphibolite ia essentiaUysitnilarj but with 
prevailing le&s plagioclasc and quarts?^ and more of the colouTed consti- 
tnents. The quarts ii? often in the Ntnall bluish or purplish grains so 
characteristic of the phenocrysts of the quarts porphyries of the Rainy 
Lake and Yukon districtsH Jointing structure is very prevalent, and 
this Htructnro is bo well and ahmidantly developed that it is almost 
litipossibie to ^iccuro good hand speciruenifi without the sacri6ce of a 
large amount of matcriaL The schistose structure is also exteui^ivoly 
developed and all gradations may fre<]uently be obeei^“cd in the sanio 
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rock c^rpohurc, from tho massi ve j^bbriM^iorite thmiigh dioiite achiat, 
hornblende schist or amphiMlto to chlorice schist. The effect of 
pressure la much more pronounced and u-SubI in theb$^ic pliiLSes of the 
rock and an aiuphiboUto is the result. An increase in these pr(>cesscs 
of shearing accompanied by vein action, favours the abundant devcb 
opment of chlorite at the expense of both the lioriiblende and bioiile 
and the prtxluction of a highly chloritic ikctinoHte schist. 

Tlie nickel-ljearing rocks include not only the norites^ but some of Nielli bearing 
the gal>bro<3iorLtes^ which may bo altered and differentiated forms of 
the norite and probably some of the more highly decomposed and 
schistose basic erupt ives. In the vicinity of Copper Cliff and thence 
ju?rthwfljfd to the old JJominion mine, it is po^ible to separate certain 
schistose basic craptivoic chietly dioritos and ampbibolites, from the 
nickel-bearing eruptive or norite, the latter 1>eing of decidedly later 
age^ but to the south-west^ where the alteration is extreme^ os in the 
township of Denison, it bos been found impossible to do so in all eases. 

More detailed work might effect such a soparstion, for it is certain that 
all of the various basic rock types but tliey are so inthmtoly 

associated that it ban been found impf.tssible to effect u separation over 
tho whole area. lu addition, however, thus greenstone portion, or 
nickel-licaring eruptive properj pasHOEi northward into a more acid rock 
of granitic compoHition, with UNually well marked gneias<dd structure^ 

The itNck lian usually been ineferreil to m a micro-jxjgmfltitCr lliere is 
no .Khar|i line of demaimtion between. The change though gradual ii! 
usually enough to enable n houndaiy* to be placed between the 

two types w ith tolerable aceui'scy. Outcrops of thia rock are evenly 
b?Lnde<l or foliated with a distinct strike and dip, often show- distinct 
or porphjritie structure!, weather a pale rwldish or grayish colour 
and are frequently intersected hr itTegnlur and often intricate ’^netn' 
like mosses of quarti of pegmatitic origin. On freshly exposed sur¬ 
faces they are dork coloured with often reddish or yellowish pheno- 
crysts, Orthoclase is a]qHrreully present in considerable amount but Campobittoa. 
pUgiwdaKse (one near the acid end of tlie series^ probably oligoelase 
or oligocla^-andemue) ifl more abumiaut Biotibe is the prevuiliiig 
ferro-magnesfan mineral and much of it is often ' bleoehod and altered 
to ehlorite. In occasioiml instancea the w^hqle of it is thus altered 
giving to it the prevailing dark colour on fresh surfeces. The transition 
tii^pps Ijclween tittle and the greenstoocs show a varying proportion of 
humblendCt which in geneml diminishes in going nortliwani^ althougli 
certain liandis of Tclativoly greater basicity show an appreciable amount 
of this mineral, even at a considei'able distance from the line of junction. 

One of the moat noteworthy pdnts in connection with th^e gneissea 
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ia th* ppev-alc^iiofr of ttiicix»pegffiatiite or granopkjTe, and also tlw fact 
that plAgiwlaw aod quartz are the oompoiLeat mmcralaL Thh micro- 
pegmatite, together with the bkilkaU foateml, chie% biotita or 
chlorite, and somotimes iiorubjonde and accessorir epidote, iltnenite and 
i^phene, form a groundmass In which comparatively Urge phenocrvatit 
of feldspar^ chiedy plagioclaBc but sometimes arthoclase and micro- 
perthitep are embedded. Tlie feldspar individuals often form nuclei 
around which the granophyro h developed. 

It has been cDstomary of lata Jaa^^L to speak of certam areas of acid 
mtntsives occurring in intimate association with tha nickel-bearing 
eruptives as the * younger granites.” There are two varieties of this 
granite evidently of the same age One variety w hich makes up the 
large area k a irery decided ^angeii' giianjtite-gneUs< Iq placesp it 
seems to paai g^radiially into the second variety, a finer or more even- 
grained grsnitite with ill-defined or no foliation* This coarse or 
^augen' granitite-gneiss makes up a well marked bathylith which 
forms a border along the southern side, of the main or southern nickel 
belts Han<l specimens usually show' a very beautiful and typical 
conrse desh red * augen * granite^gneiss. 

Under the microscope^ the thin section shows the rock to be made 
up ebiedy of microcline, oithoclase^ albiUt oligoclaae, hiotite nnd 
quartz wdth epidote, sphene and apadte as Rccessojy mlneiuls and 
calcite, epi<lote, zoiaite, sericite and chlorite as secondaiy products of 
decomposition. The orthoclase and microeline sometbnes occur free’ 
but for the most part are intergrow n with the albite, forming both 
micrc^lino, and orthoclase, microperthite. The quartz is the usual 
granitic variety, frequently shouting Lntcuiso strain shadowy and aornc- 
times granulated into it fine- interlocking mosaic. The feldspars of the 
rock, although like the quartz often much erikckedt broken and granu¬ 
lated, are comparatively frcih. Heddish-bfown iron oxide has spread 
through the cracks, giving a doudy or stained appearEUice to many of 
the grains. .Much of the oJigoclase has undergoue conaldorable Baus- 
suntization, the resulting products being cpidote, zoisite and sericite. 
It is usually Ktalqed a deep reddish-brown colour. The biotite is 
usually ^ bleached/ and has ofton undergone more or less complete 
chloritization. The ' augen ’ are usually made up of a comparatively 
coarse-grained aggregate or micropertliito or microeline and quartz. 
More rarely it is a eingle crystal of felnpar, never w-ith wellHilelined 
crystal boundaries. 


nEH)&r -6*3 * 

The (iTier-gmine<l variety of graoite is chanwteristic of two a^. Jro^TOtiea 
The smaller one is situated iaimediately oaat of the Lady Violet 
mine and extends a little north of the Jlanitoulin sad North Shore 
Railway on the boundary between MeKim and Snid«r towrnahips, T^e 
other larger extends from the nasin line of the Cnnadian Pacific 
Railway, a little south-east of the Murray mine, north-east, nearly to 
the Little Stobie mine in the township of Blesard, A mjeroscopicai 
examination of the tliin section shows an aggr^te of tiuartz, ortho- 
clase, plagioclasc, biotite, hornblende, magnetite and rircwft. The 
rock has evidently been sub^eotad to great crushing. The structure 
is by no means uniform, but linger fragments are imbedderl in a finer- 
gmi'ned mosaic, which have resulted in great part from their peripheral 
granulalion. The magnetite is highly titaniferous, ns it is often sur- 
roundetl bv borders of Icucoxetio or the more normal spliefie* 

Olmite Diabase. 

The rock thus named, characteristic of wliat has been called the01i™« 

I R I I DUbUiG OyEDlL 

later dykes^ very unifcirm id mitieriuogica] cotapositaon ana H(riic- 
ture. Hand siiecimens show a rock which is dark gray, greenish gray - 
to almost black, with spheroidal rusty weathering which la very ehar- 
acteristic. In many LnstancOi^ exposuresexliihit a mdebasaltio aU-uc- 
ture anil arc frequently porphyritic with phenocryata of yellowish or 
groenish kbradorite, often an inch or I'ven more in disinoter. The 
altciation of these phenocrysta produces the mineral '■ Hurouite,’ so 
named by Tiiomson. Tliese dykes iMw^esa well marked iselvagea of tine- 
graiucd, occaaionslly glassy materisl (tacliylite) snd present every 
giiHUtion between basalt and diabase. The thin sections of the fairly 
coarse rock show a remarkably fresh olivine-diuljase, aiaile up chiefiy of 
plagioclase. augite and olivine. The plagiocUse is tli*- principal con¬ 
stituent and is genemlly quite fresh and glasay, although occasionalty 
somcwliat turbid as a result of incipient decomposition. Being the 
earliest constituent to ciy»taUia«, it is in kjicioioriihio woll-twinned, 
tabular or lath-Bha|ied crystals, which have a niork^ ophitic arrungo- 
ment. The e.xtinctioD angles clearly indicate kbradorite. The twinn- 
ing is according to the albite law, but a combination of the albite and 
perieline kw is very common. Oocaaionnl individuals exhibit twinning 
according to the rarer Baveno kw. The augite shows a veiy irregular 
or jagged outline with characteristic imperfect or interrupteit cleav- 
ages. It is reddish-brow'n to violet in colour, and very distinctly 
pleochroic. The olivine occurs in more or less rounderi pale yellow 
grains and Notnetimos fills in the spaces bet ween the feldspar ciystals. 

It is remarkably fresh but occasionally shows dccompoution to a deep 
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grePTi cximiwt wrpi'rttiae (ttntigurite!)^ i* very nbuodlaiit in 

the usual aeicular prismatic forms, and the opaque coDstitueut ia pro¬ 
bably ilmoDite^ Some of tho thiD aeciioits are veiy iiistructivej 
c^ppeuiiilly it-*j rt'igunis the ortler of dyatailiisatioii ot the various mmenil 
constituents. Apiitito wa?i eertJiiuly the fir?t to ciystaUizc, sa it occurs 
in sharp^ welJ defined elongated prisms v-kich are embedded in or 
pierce tlio other constituents^ The labradorite hs^ in most cases at 
leoisl, ciy^AtalUiod l)cfore the augite, iiut its relation to the olivine iJi 
not quite so distinct Jii iioiiie eases the olmne has the rounded out- 
liue it iisualLy assumes when its cryt^taHization is not Jiiteriered with+ 
but often it liiay be found occupying the trijingular interspaces between 
the fehlspar latliH* or sharply nioulde<J upjn them. It appear^ thetinforei, 
that the periotl of crystallization of the olivinCt certainl_v overlapped 
that of the labrodoritc, although in general tlio olii ine is dbktmctly 
later. Most f>f the ilmenito likewise earlier tlian the plagi^icla-sej 
but occasional iudividuals contain cn^stats of olivine and pUgioclase, 
ahoHTcg that some of the iluicnite formed after the olirine and plagio- 
claHO. 

These dykes of olivine diabase are distinctly later in age than the 
rest of the associated nock. Tliey cut tlic greenstones and associated 
miempegmatite a* well fts the ore bodies thomsclvea. TJioy likewise 
cut the tufffi, lirec?cias and quartzites, although one dyke was notieed 
which did not reach the summit of the quartzites, but waA cook'd 
agairtMt the up|>yrbcdB- Their occurrence and the ndneralogieal com¬ 
position of ?$ome of them in the neighbourhood of the Copper CUB mine 
certainly very strongly suggests tliat they represent difTercntiated por- 
tionfl of the orrl inary norite tnagma, representing tlie dying efforts of 
the very pnmounced and long eontkiucd volcaniam. For the mtjst 
part they have a fairly eonstant direction, but present frcv|uent bn^d 
curA'ca and oceoislorial faulla. Two of the largest dyke^ met with, vary 
in width from 150 to 200 feet^ and were traeed with praetieally un¬ 
broken continuity from tho north-west comer of McKim township 
south-east to KaniBiiiy Isko^ Tlicre ts tie Isxal enrichment wdiatever of 
tliO ora bodies in tl»e vicinity of the dykes os bas fr&ijuently l>ocil 
tjOmiizfsl. Tlie inlluence occasioned by their fMiasege in the^ ore 
bodies is estremely local and very insignificanti In the vieSnitvof the 
Ccjpper Cliff and Jlurray mines and the areti inteneiiing, many of the 
dykes have been encountered and it has been found iju^ible ov^t this 
limited area to accurately determine and map their dimensions and 
direction, and although the prevailing direction is perhapt, north-west 
and south-east^ many of them occupy futures with courses very widely 
divergent. 
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Tlie between the \ Ariotis eruptive rocka appear to be ^irke- Ag^ 

what difToront from tlio^ supposed id previous reports. In the Snd- 
bury sheet, it hay been paesiliLe to separate iind map out a sertee of 
grecDHtonesand Bebiet&t which are the oldest cniptive® met with. These 
arc eut through and altered by what lb comrDonJy called the * younger' 
grsiRittw and tho breccia, fonnotl by the in%'adirig granite; and the io- 
clurJed greenytones cover confiidorable areas which are capable of being 
mapped. The younger granites thenjselves contain niaiiy fnigmenta and 
even areas of Uic^Wi intruded greenstones. The norite, with which fdie 
nickel and co]>per'be&ring sulphidois are iintned lately aBsockM is 
intrusive through and cooled against l»th the greenstone aud breccia, 
and in many places a well-marked ijehugc or tiuar-grained portion of 
the norite is aeeri in the vicinity of the line of junction. The relation 
of the gniuite and the norite is, however, more complestp for although 
at one point the rock has i^MKiled against the granite^ as in the ^icinitv 
of No. 2 minet Copper Clifi*, at other places not far distant irroguiai' 
ton^^ueH or apophvfieH of the granite apparently pierce the norite. It 
is probable therefore that tlieLr periesh; rif intrusion wcf^ so closely 
sjmehrODous that they ovorlappcd in their period of crystAllization, and 
that the later fit3cretiQns from the granite magrua forced or ate their 
w'ay into the norite. 

Tlie action to which the now famaus nickel and copper ore bodies owe Oogin of 
ttieir prii-^^ent position and dimensionN is much mors complex than at Bi^t swkol and 
suppowxl, but the detailed examiruitiona of many of the more important SSphidai. 
ore-bodios has served to emphasise vx^ry clearly aoino of the conditions 
attending and induencing their formation, and which were cither mini- 
uii^d at first or overlooked altogether. TJiesc* imniense bodies, often 
of very pure sulphides, are no doubt, as generally sijppos<sJ^ genetically 
c^nneetod with the huge bathyliths of intrusive rocks with which they 
are alwttvts associated. It ia alAO e<iually true that this sulphide 
material was intioducsefl eimultikHeouBiy and as integral portions of this 
ftame magma,*^ Inobo^lience to Sorets^ principle governing the crystal¬ 
lisation of complex wlutionH, these sulphides nre segregated together 
for ths nutst part in the imiursdiate ncighbourluxid of Uie cooling 
surfaces which may be granitet breccis, greenstone or the several cWtic 
roeka already desertbod. Such a hypothesiai however is manifestly 
inadequate to explain the presence of the larger ore bodies at least, and 
a more intimate acquaintance and study of their occurrence shows 
rather clearly that solution and cxsleposition has played a very much 
more important part in their formation than has hillierto been sup¬ 
posed. There can be little doubt of the abundant presence of such 

• Thn Nidwl And CopiKT IVEXaih df Sudbury Bull. G™]. Soa sf Am., 

is3o, np. 
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heatetl ^Vutidiu^ coutainidg tiie various mirietaliztng agiaitJS they 
evidently began their work oi disiK4ving out^ tmiisportation and rede- 
ptwUioQ, long before the magma had cooled^ bearing their heavv' burdens 
of sulphide material obtained from the magma to occupy the various 
cavities and fisauree as fast aa these were fonned. Tt has long been 
remarked that everywhei^ in the vicinity of these orfrbwjdiea, the inclos¬ 
ing rficka have undergone pronouncerl cheinical and dynanucal meta- 
moiphi?jm. In many cases^ all of the mineniia are eecondairy and little 
or no trace has been loft of the original structure. In addition, there 
h seldom lacking evidence of minor bat apprsaiable and very frequent 
faulting and stretching, ind ncing the formation of the necessary Hpaec** 
while in mimy places there has been a repkicement of considerable 
portions of the inclosing rocks by the sulphides. Tliis extreme 
alteration of the wall rocks* ineloaing the ore bodies is the reason that 
the true nature and exact Ixmndaries of the i^l parent plutonic 
remaindl SO long unknown, so that tim earlier petrographicnl descrip- 
tions referred to the rock oa diorite, uraiitic diorite-^ gabbro-tliorite, 
dtaUtaet uraiitkHliabase and hornblende schista. Tlie Baran Von 
Foullon and Proi G. H. Williams were the first to call attention to 
ths occurrence of the norite, but the true signiflcance of their discovery 
was not appreciated until the appearance of Df. T. K Walker's 
' Geological and Pelrqgraphicnl Studies of the Sudbury Nickel District," 
which must be regarded as marking a very decided advance in our 
knowledge oonceming the true nature and relations of these deposits 
and their associated rocks. 

Tliere arc three important bands of l)aaic ignEMua rocks with which 
workable deposits of the various sulphides carrying nickel and copper 
occur. They may be diptinefc and separated, but genetically and 
mineralogically they are essentially identical. They hkewi-jc probably 
belong to the same geological pcrifKl and arc nearly, if not quite 
synebronoua The moat mH^berly of these Wnda starts from the old 
Itoss mine (W, o), near the Uno between lots 5 and 6, on the conccss: 
ion line between HI- and IV. of the township of Foy, and extends in an 
efist-south-cost direction into the townsliip of BowcU, where on lot 6, 
in Con. 11. it branches. One band run?! south-west into the townships 
of Lumaden and Morgan, where its limits have not been definitely 
aficortained. Tlic other band runs on to the east, cutting across the 
township of Wisaner and crosses the Vemiilion river, iinmcdifltely 
north of Bronson lake. Trending still more to tJie north, it connects 
with the large basic urea to the west of Lake Wahnapitne. This nxaas 
extends for the most part in a ?southerly direction, and as far as at 
present ascert*iiied+ is lost in the extensive isand and gravel plains of 
the eaateni part of Garson and the western of Falconbridge, It ia thus 
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BD far uiic^rtmn whether this iruLSB Is eontinuoua with the southern l>utribution^ 
band of siniiliur roch whieht ninnin^ through the third conee^ori of 
Geurson^ is hkewii^ covered up by the heas^y iimntk of drift. In niy 
Opinion this belt of basic igneous material which runs through Garson, 
extends Ln unbroken continuity beneath the drifts re&ppenring at tha 
surface in the 4th and 5th conceadoiw of tljo township of FaleonbHdge+ 

It would however be extremely difficult to fully corroborate this view^ 
as in many plaoes the covering of sand and gravel is over 100 feet in 
thick 

The second Important band of basic igneous rocks, scoording to the \[iddta bomd 
pre^nt .ntate of our knowledge, starte on lot 12 in Gon. Ill 
Trillp extends north unrl nurthTmst through this township into Cas- 
caden, and crossing under ^Vi^dy lake^ goes on uninterruptedly 
through the north west corner of Dowlingto lot 3 In the 4th conceHjdi»n 
of Levack- There is pmhab]}' then a conaidenible break between this 
anti the lloss mine on tlie northern nickel range, on the one hand, and 
the basic band which runs through part* of Motg^in, but both bands 
are Almost identical in mincralogical composition and are certainly 
genetic OL|uivAlontA It Is along the northom contact of this band and 
the grsnitite gneisj^ the north that the well known Lrcvack deposits 
are situated. 

The mi^t not} famous band of iiortten however, is the ^uuthtira 

soutliern one, which starting in more or less small and wlsto^l patches 
in the township of DnirVg coalesces into one large band in the ea^torn 
part of this fcowasfhip. It then extends in a north-eaiiterly direction as 
far as lot S in tlie ^rd concession of Garson, a distance of over thirty- 
two inilce. The extremely basic portion would average nearly two 
luilfis? in widtli throughout tlik leJigth. The basic rocks extend over 
the greater part of the 3i:tl, 4th, 5th and 6th concessions of the town¬ 
ship of Denison. About lot 2 it attains it$ maximum width of neur^J 
four miles, but a abort diatance is divided up into two belts by 
the intrusion of a matof of " augcn ” graQititc-gnoiaSv The northern, 
which h tho more iixiportant of these two belts, runs in a direction of 
through the north-eastern part of the township of Denison 
and the south-eastern comer of the township of Falrballk. Thence it 
extends across the \^ernii1ion riveiv covering tho northern part of the 
6th concession of Gruliam, and portions of Con A I, II and III, 
of the townaliip of Creighton. From thbt place it rums across the Distributusn 
central part of Snidor, through tlie oorth-westem comer of McKim, 
and the aouth-eastem part of Blmard, and with tho exception of lota 
1 and 2, extends with unbroken continuity ocioas the third concession 
of Garson. Tlirough Creighton and Omham this band Is about two 
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mile* in width, while iie«r the Blezatd tine it measures nearly one and 

% n Kftlf niQea aErrtwfl. 

On lot eoncesaion III of Snider, thh norltffl sends hti irrogulap 
tODgue or d vko-litae eKt^fiiisioii ^onth-eastward mid soutl^ on which are 
situated the mint^ of the Canatliail Coj^per Company at Copper Cliff. 
This band mna across the jiorth-eaat end of Clftta Belle lake. Crossing 
Ijidy Macdoimld lakev it mns with practically unbroken continyity m 
far tut Na 2 mine. The ffimous old Copper GlLff mine a veritable 
chimnev^ of ore, oecyiring in connection with an isolated stock of norite 
which comiH in contact with fchpathie quartzites and green schiit. 
The openings in the vicinity of the Ontario Smelting Works belong to 
three sejjarate masses uf norit-ep which are sumiandcd by banded luffs 
and quartzite^ It is difficult to obtain hand specimens from the small 
area of norite in which the Evans mine is aitoated, eu^oieiitly free 
from the stiiphide material for purpose of examination 

The southern belt of basic igneoua rocks mm across the Vermilion 
river, covering parts of conce&^iona IIT^ TV nnd V of Graham ; thenec on 
through Waters and Snider, it keepi to the south of the granite and 
north of a prominent ridge of quartzite, paeaing the Copper Cliff be¬ 
tween mine^ Z^o. 1 and 2, It la made up chiefly of diorite and 
amphibolite with jaj^ibly minor bodies of norite and a large amount of 
tnface<»ua material. Anotlmr large, though irregular body of altered 
norite, fomiH the rougli country east of Sudbury nnd north of the 
Canadian Pacific Hallway. It sends brnnohes noitb-east acrm^ con¬ 
cession VI, Keelon, and south-west forms a series of hills to the 
north uf Eaiasny lake and Kelly lake, 

Klckel mijnM, Tlie Little Stobie minOt Dominion, the Davis property, Kirkwood 
and Crydentmn mines, are situated on the berdera of the main belt of 
norite with gre;*n sehist. The Stobie and Frood mines occur in con¬ 
junction with comparatively small fttocka or areas of norite, wMch are 
sepamteLl from one another. The Elsie mine occurs at the junction 
between norite on the one hand and green schist tuffs and hornblende 
porphyrite on the other. The ifurray mine ocenre at the junction 
between granite and greenabone brocciaa and green schists on the one 
hand, and the main Wod of norite on the other; while the old Caiueron 
mine, further to the north-ea«t, ia found at the JunctLon between the 
granite and norita. The North Star and Creighton mines ocenr at 
the junetion between tbo granite and norite^ 

lDt«^tionik^ Ferliaps the moat aigniliGant occurrence In regard to tlie progress of 
mining itt the district, during the year, has been the formation of the 
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Int^rDAtionol Nickel Companyp under the Iawa of the of New 
Jersev* This company is really formed by a eoosolidatioii ef the 
Canadian Copper Company and the Orfomtl Copper Company. The 
intereata of the Anglo-AnioHcan Iron Company and the Vennilion 
Mining Comfuny have also been acquired by the new corpomtien^ m 
well as the properties of the Nickel Corporation and the Soci^te 
Minifsre Cal^onienne, in New Caledonia. During the past summer 
opemliona at Copper Cliif were oirricd on veiy slowly^ but it ie 
intended to resume work during the coming season on it much more 
e3:tended scale than ever. 

The Mond Nickel Company are actively engaged in the production >icuidNieiksl 
of a high grade matte-p which ia shipped in barrels to the refinery at ^ 
CljdacTv, Wales. It is stated authoritatively timt these works have 
a capacity of about IjOOO tons of refined nickcL per annum. The lake 
Superior Power Company have also boon mining at Elsiep and smelting 
the ore at the Gertrude mine. But beyond some prospecting and 
examination of snriouH 1ocatiotL% all of the other properties are idle. 
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Aktesias Borings, Bchface Deposits ang Ancient Beaches in 

ONTAItlQ. 

Dr* Roltrl Chalnierg. 

The w ititer of 1^01-2 was spent in the oflice^ ct>rnpilLttg the d&ta 
collected in aouth-wislern Ontario during the preTioossummeri refnting 
to petroloum, nntuml giui, salt wells Wid water supply, and in examio- 
ing drillings, coiTc la ting logs of wells, etc, Jnforiiiation was fnmiahod 
bo drUlers nnd others froiw time to time where work was gi>ing on* 
Proofs of niy report oo the surface geology of wcatorn Nevr Ernnswiek 
were also revised and the report, with necumpanying maps (Ko- 1 N.W* 
and No, 2 S.W,) wai? pro|jAred for the Annual lioport, voh XIL 

Parlv in ilavi a few days were «pent with Dr. B, W, Ells, of this 
Survey, in Dleogarry rounty, Ontario, examining the surface deposits 
there. The general surface of the country forms a plain about 350 
feet in height * w ith a slight descent towards the Bt. Lnwrenct} river* 
Moraines or boulder-clay ridges occur in some places, which trend 
approximately north-enAt and south-west, nnd numenjus bottideiw from 
the Archfeun rocks ai-e skittered about over the area. Terraces, or water- 
levelled plains, usually consisting of coar«o luatoriaU, occur oasociated 
with the Iwulder-cUy ridges in certain localities, and appear to have 
been formed of the materials deriv'cd from the latter by their denuda- 
tion during the Pleistocene submergencOH These beds^ though iK^m^ 
bling boulder-clay, are usually stratified, and moreover, they contain 
marine sheik of the following species ,—Jfacftmu 
Etilthtcoj etc., which prove their marine origin. 

On June 6^ 1 began the regular work of the season, which was^ for 
the most part, a continuation of that of 1901, embracings besidas the 
investigations reapeeting matters of ecoaomic mipcrtancei a detailed 
examiustiun of the surface deposits. Some of the shore-lines of the 
ancient lakes were traced, wdierever it was practicable to do ao^ and 
these are shown on the accompatijdng sketch-map. Though a largo 
body of facta bi^ been obtained, many of theni new, full data from all 
parts of the interlake |>enLEi.gula arc not yet at hand, and further 
study of the region h necessaiyy especially in the north-westem part, 
before a full and detailed report on it can be prepared. 


"AH the elevA^cnu in ihu report an relerrcd to ineui bea level, unleu otherwijiS 
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At Bpoet^'ille -a few clayh weiu ft|)$nfc endeavouring uooe more to 
AHOertain the nature of the eoutAct between the known marine Pleisto¬ 
cene beds and the clayft and sands to the westward^ which a|>peiir, so 
fur as atudiofl, to be or Ucufitriiie origin. Gray and jeUow ^nds hold¬ 
ing sheila of SajrtcAisti rn^oia and MctcffTrtn BaiiAim along with nuiner- 
0113 calc'arc?ous concretiouat ^'cre found on the banka of the St. Lnw- 
rence river lialf a miJe above Brtx^kviJle. Further west, near Lyn, 
stratified clay wjis seen to underlie, and to be in contact with^ 
theRQ vellow betia, Similar depoMita, occupjung the same lelative poai- 
tioHi occur at the Grand Trunk railway bridge below- Lyn. Those 
tw'o kinds of clnj, the uppermost almost invariably containing c^^iicre- 
tions^ weie noted in a great number of places on the north side of 
I^ke Ontario and fake Erie. 

fKTHOLEL'SI .\NI> NATURAl. OAi^, 

Considerable exploratory work in Eoarch of oil and gas hasj Ijetm Esi^loratiip 
carried on in the province of OtiUrio during 1902^ and though most of ^oroil and 
it was un-su-Leessfnl, yet drillers and experts do not seem to have been 
discouraged. Oil and gas have been diseovcired In a few new locaUtiest, 
more particularly at Wheatley and in the towmihips uf Homney and WliBatrej, 
Ttaleigh, in the txiunty of Kent. The first plae^-^ where these were 
found was in the vilt^ige of Wlieatley, on the boundary line betw-cdl 
Essex and Kent counties^ at the depth of 1,1 lO feet. After the w^ell 
was 'shot* a pressure of 440 pounds wan re[a>rtcd. Gan fmm this 
well wan |>iptrd into the tiw“cllitigi^ stoi^ and factories in the tillage. 
Mieantime, other w^lls were wunk in the vicinity and to the ouat* in 
Romney towmsliip, about two mUca and a half from Wlii^atley, where 
the drill reached depths of 1,100 to h300 fech Large areas of land 
were taken up there and iHsrtln^aiitwEurd towurda Charing Cjxiah in the 
township of Raleigh and to North wood in the township of Harwich on ft&ieigh. 
the suppocHition that an anticlinal axis extended In that direction. Two 
of the wells in Romnuy township were yielding wme oil and gas at the 
time of my la^t visit inOcttiber and drilling operations were tjuitc acti ve. 

In November* oil w^as struck in Balcigh township near Cliaring Cross^ 
about eight miles south of Chatham at a depth of 320 feet, or about 
200 feet into the Coruifeivms limestone. Very exaggerated itsiporta con¬ 
cerning this w'ell were publislied^ but from last accounts it w-as yield- 
Bug oil with a pressure of about 140 poundH. “Die sinking of other 
wells was at oiici^ undertaken in the vicinity in concessions 12, 13 and 
14 township of Raleigh, to depths ranging from 3 2D to 370 feet Four 
of these am reported tc^ Ije giving oil in greater or Wb ipiantities, hut 
whether they are of permanent value or not remains to be seen. At 
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Nffrthwodp Northwood, s^veti mW^n cA^tt of ChmlMin, Dt-nr the Gmiid Trunk nul- 
wny^j oil hfiA nlwT i b&en discoverwJp but ijx 'wh-iit tiuantitiea I ho-t 
ajKiertained. Tf an anticlinal nils ext^>nde from Wljoatloy to North- 
wood and Bothwell aa maintiun^ bj some ot tlio oii opemtoi^ length 
must be about fifty nulea in a nolth-caat and w^uth-west directioo and 
the probabiUti^ aje in favour of profitable wella lieiog found at some 
p^dnta along ita couree. The oil ia, however, met with at t wo different 
horlKAUus. At BothweD, Northwood and Raleigh it occurs in the 
Comifeniua limestone at depths Utween SOO and 4W feet> while at 
Romney and Wheatley it U found 1^100 to 1.300 feet deep in a Isard 
vmii:n\ar liiuestono aimilnr to that in which gas occurs in county. 

C^lin^wd. In regard to natural gas, it may be added that there luia been a 
renewal of eKplomtiona at Collingwooci, and the Trenton roeka there 
arc now yielding it in limUed quantities^ sufficientp how^ever^ to heat 
and light some of tho dwdUnga and drive the machinery in a few in- 
duatml csUiblishmenta, The gas U found at depths sarying from 100 
to 300 feetj and at two or tliree horinm.^ in each well, the aurface do- 
posita being from 30 to 40 feot thick. Tlie llrat gaa occure at about a 
cJeptli of 13fi to no feet^ or 100 to 14a feet in the rock, wliLle the 
deepest goa rock ia^ as pre™ualy NtAttid, at 300 feet or more below the 
j^urlace. In Mr. Wm, Cartnidmera well on Campbell atre^jt, in the 
tow n <if tollingwix^dj the following lieda were passed through 
Clay, 2fi feet^ baidpan, 3 feet; total for aorface depositSp 33 feet, (2.) 
Trenton limeatoncp first gaa at l3fi feet; accond at 165 foot; third gas 
at 237 feet, and the fourth and deepest at 263 feet; total depth of this 
weil^ 301 ft 2 in. This mjiy be taken as a typical example, showing 
the depth of the ga-s «tmta in all the wella sunk at CoUiugwood. Tlio 
pressure in these wells is only from 20 to 30 pounds, A well was 
recently put down at the baao of the Niagara escarpment, near Kirk- 
villa, passing through the Utica ahalea before teaching the Tronton, 
the latter being pjsnetrated to a depth of 200 feet. A pocket of lias 
WM encountered at this depth, and the pressure was so great as to 
throw out the water which was in the well and stop work ; but it soon 
fell bock to what it is in the w^ells in Collingwoi>d, Tlie greateut num^ 
ber of wells pwlucing gas are found along a north-east and south-west 
belt^ which pas^e-^ tlirough the town, though a few sunk to the south of 

Kifigoiw this line have yieldeil gas. Three wells werq put down on the higli 
ifTOunda west of the Niagara nr Blue Mountain e^rtarument in 1601 to 

□mr Ceilutg- * „ , . * .1 j. .if . 

wtwJ. test the Trenton and other rocks there for gas, the heavy capping leacl^ 

ing the drillers to suppose that the conditions were more favourable 
for an increased fiow than in the vaJtey to the north. One of these 
wells yielded a trace of gaa, but the two others gave neither gas nor oil. 
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In the older and larger ga^lielda^ exploratory work and drillmg have pro^li^uc- 
been eontmued in ]oc&llti&^ inore eispecwdly in eotintjp but^so ^ WeU^ 
fur a.-? r could learn, without much success. The export of gfis fiom field 
the la^t-mentionetl fiehl to Betroit^ U.S.+ was stopped in the autumn of 
l^Olj but although the welln havo been thus if^Hevod, a steady though 
slow diminution in the how of gaa fin to the whole territory is appurorit 
Til the Wdknd field a lessening of the flow is not so evident; never¬ 
theless it is well known that the pressure there is also slowly dlinioiah- 
ing. 

«ALT. 


Tlie salt industry is stiU in a backward condition, though a new salt Tha lalt 
block haa been erected at Sandwich, Essex county^ and two new wells 
sunk near Sarnia, reaching a depth of 1„080 fet*tp auul penetrating 
thick scaius of rock salt. Tlio works of thj^Windi^r Salt Company 
ha%'o also been enlarge^h 

The great extent arwl thickness of the salt bods of Ontario were Kxteni aad 
refi=:rred to in the last Summaiy Kepyrt. During the past auniinfrf 
inquiries were aiadc reganling tlie limits of the ureaoccupieti liy them, d^pMita of 
and it w'as found that the ojnnion which prcvidls among the best 
infornu^d of those engaged m the manufacture of _salt is that the beds 
occupy a single basin and are practically continuoui threuglioul 
There are prtjbablv local areas in It w ithout salt beds, these having 
formofJ ifilnjids id the sea or lake of the Onondaga penod upon which 
^It was not deposited. Tlie suit basin extends fi^m n point a 
few miles north of Kincart|idL% Bruce county, to WLntli^iOr or Bandwiehp 
Essex county, a diatanee of about 170 niLlcs^ and its greatest width 
across the centml part of Lambton county is about lOiuilea, Whether 
it reaciiOK the Lake Ene basin is doubtful, the wells drilled for gaa near 
the lake not iudicatiag salt. Neither is the western border knawnp 
but the salt basin probably extenris below the watere of the soutlium 
part of Ijike Huron and below St. Clair lake and^t. Clair and Detroit 
riveri The eastern and southern limits are iriegulari but have been 
traced with some approoeli to aceunicy frem its presence or abe^ence in 
the wells TOnk in this part of Ontario. Six beds of rook mit, one alx>ve 
another, have bt.i(ui pawied through by tJie drill in Bruce county,, and <^1 
ako in the deep well at BetrolU, hut it is from tl>e upper only 

that the brineH used in the manufacture of salt are taken. The depth 
of the tY»ck-salt is somewhat variable in diflbrent parta of the fiekl, 
and thu beds have evidently the same ilip as the inciting atmta. At 
Kincanline near the northern margin the uppermost salt 4cam is a 
little more tlmu 300 feet below meau sea le^-el; at Petrelia it is 615 
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4 >^h of ult feet below the same tlatum ; at Ceurtright 1+020 feelj and at Wmd?jor 
9S5 feet. Fpijm these figures it would appear that the deepe^^t part of 
the salt basin U in the wentei-n part of the area! At Courtriglit, 
however^ only one aaani+ 22 feet thick+ was struck, and it is possible 
the uppermost salt seams arc ab^nt there. 


PLniSTOCESE C^EOLOGY^ ASCIE.ST SHORE tfSESp LTC^ 


tt^fcTOiice to 
elai^jficiiciDD 
of *atfAc# 
dofn^U- 


Twtj btiLiJdiT. 

cl»yiL 


A general claasiUt^tion of the surface depoftits of the interEake pen¬ 
insula of Ontario was given in theSomxnaq- Keport for 1901, ajnJ two 
bouldar^^ky3,sepf^mtocl by thick interglacial beds^ were bdefly^described. 
The work of the past season has Hhown this cliLssiBcation to lie sul> 
atantially eorroet^ and though in minor details the sections of the 
deposits may, in some localities^ be slightly difl'erent in their consti¬ 
tuent parts, it Lb now evident that there were^ at least, two glacial 
periods m thw region^ath an Interglncial Inteiwal <sf considenibLe 
length between them. Evidences of these wore noted as far cast as 
KJngsEoDp also at Trcntoiij Dshaw* and along the Belleville and Mid- 
iand railway. Further west the two bouldor-tlays were seen at: 
Toronto^ Wowlstock and other places too numeitius to mention. The 
stratihed clap snd sands associated with the boulder-clay depjsits can 
only l« Teiy briedy referred to in thif^ report. 


A7icimit i 17109 of the LaJeos. 


In south-western Ontario the evidences of ancient water-leveU 
great Ijkkefl. above the shores of the present lakes are shown in a numlwr of places 
by shone lines cut into the clays, sands or ginvelt? alojig sloping sur¬ 
faces, and also by terraces formed of stratifie^i deposits, itnd in some 
instance#! hy ljeach(wi which have beeti thrown up by the waves. The 
Btrongest example of an ancient^ almndoned water-level is jirobably 
the terrace abutting against a ^lope, but all three fornui can be seen in 
numemiui places in this region. In regard to tile shore lines which 
were observed, I shall take the highest first, and the others in descend¬ 
ing onler. The alovations are all ruferce^l to mean sea level, J>r. J. 
W, Spencer spoaks of shore lines or terraces * up to altitudes of 
1,700 featp^* l>ut the highest of those observed by the writer did not 
H^hnt rhon reach tliat elevation. A terrace or bench extends for milef^ along the 
liht^cbtwrrML cijcarpment in Simcoe county at a height of about 1,400 feet 

(Ur). Inthecentm! part of the peninsula, along tlie Owen S^vund 
branch of the Cmiadhin FaciAc Railway, a number of local slioro Urifm 
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Rnd t«ri'acfta were obwn ed,—one at Caledon KUtian and lyiJlville 
Junc'ttoi^ lp356 feet in nltitUile extending westward Bome dintaj^'e. 

Another lower terrace runs nearly parallel tx> the latter at a height of 
It-60 feet. But the most extenaivo of the^ high-level ternic-ea — one 
which may really be called a plateau, la upon the northern watershed 
of Ijakwi Ontario and Elnej extending fi'om I^urhani county w^twaril 
to Perth county. In Durham, Ontario and York count las it ia corn- 
pamtively osnrt^w and the general direction ia approximately east and 
west the average elevation Wing about 1,100 feet A wide depren- 
aion crufises it east of the Credit river. 

West of thb the plateau expands into a broad^ roughly tmngalar area 
with the town of StratfoM at a Wilt the centre, and ia Hmite^l to the north- 
eftSit by the higher groundzii of ^V ellington and Grev countieOi Upon it« 
surface low hills aiKl ridges rise above the general level, hut for the 
meat part it is 6 at and even and occupied by gravels, Hands, mllin and 
clay in a stratified condition, though bouLder-elay is often seen levelled 
olF at the same plane Mi the stratified beds. XhiH plain inereases in 
height from laat to w^est^ at Poiitypool+ in Durham countjv the eleva¬ 
tion being blOD feet^ while at i^liatford, aljout 140 miles to the went, 
it is 1,200 feet. 

Descending from thin lughdcvel terrace^ wq rqach a shore line which, ttna>, 
excepting the Trociuuis beach, is the best deflneil of those met with on 
the north ytde of the lower Great J^ke«, Its average elevation above 
mean sea-level is 890-d92fqoti a.ccorcliiig to the railway levels, on w'bich 
all the measurements weru based, and it seem^ ki Ije practically 
horizontal throughout This shore line was traced fr^jm Trent rivqjf^ in 
Northumberland county w'estward to Hydq Park in Middlciox county, 
a diHtanoe of fully 200 miles. From Hyde Park it trends northward, 
and was followed to Clinton, though not as closely as in ita cast-and- 
west extension. East of the Trent river, nr rather east of the Belles 
ville ajwl Midland railway, (Omnd Trunk,) it could not be definitely 
traced^ In its gencnil features it oxhihits cut terraces, widq^ water- 
level] dl plains, and in some instances, wave-bxiilt beaches. It is inters 
sected by a transver$e valley in its eastern prolongation through 
w^hich the Port Hope and Peterborough raiiw'ay mn^ but west of that 
it is continuous throughout, except whore the Tliames river civriaea it. 

It wii3 not traced farther north thein Clinton or Holmes ville, Huron 
county. 

Below' this there aro traces of another shoreline higher than the Gr«iieniA of 
Iroquois, Its elevation was measured at so%'eral fioints, for example, 
at Myrtle station, Grand Trunk railw'ay, where it is about 775 feet; 
at a point south of liichmond Hill, York county j south of Harrisburg 
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J unctioDj Gmnd Tnink milM'ay; north of Bmntfonl, nml itt Kmgscourt 
Junction^ KoDiokii itnfl Si^riiia bmnch^ G. T. tl. The elevationM yury 
from 775 at MiTTle, as stated^ bo 705 in itn w^-estward ex- 
teozi^lon ; blit this shore line hftit not been tractid in autficient dotaU vet 
to enable me to genemlizn in regard to it The gradient Heema^ how¬ 
ever, to be greater in the ejuatem thnn in the Hat country in the 
western part of the pemnsubi. The Ireiiuois beach below thie bus a 
Htlll greater elope west w'Ard+ tliat ia^ between the Trent river and Dun- 
claN^ according to Spencer and Collman. 

The higbesti of the w^ater-planea and ^iliore Udcs referred to arc^ no 
doubt, the oldestp but even these iniiRt have been produced since the last 
glacial period, as they bear no traces of ice-action. Wlien the 775-705 
feet shore line was being formed, and still later, tlie Iroquois, the 892 
feet, one, a.4 w^ell as the l,100-l,2<!)0 feet plateau, must Jia%x* had an 
eastward or north-eastward alofie- Ttie 8&2 feet shore line however, 
strange as it may socai, Jia-N just about returned toitt origimil horizontal 
position. Tlie clianges of level Lndicatofl by the several aldtudiiss and 
gradient!^ of «U these shore lines, riewed in relation to quch other, 
point to diderential or east and-west see-saw movetnentHj which w^ere 
much more complex than hitherto auppot^L Further study of the 
phenomena is very desirable. 


CUiifs, 

Con.ridemble information biLs lieen collected relating to the character 
and distribution of the clays, sands, sills, marlH, etc. Besides the 
hcsuliler-clayH referred to on a previous page^ the stratjHed clays and 
sands furtn the largest of the surface deposits, occurring every¬ 
where throughout thu province, and the industries d-epcn-ditig upon 
these materials arc rapidly increasing in value and impiirtianeo. The 
to which manufacture of bricks and tile^i is now carried on near most of thecitici^ 
i-siL towiiSj and no dilSvulty seems to be experienced in getting clay 

and sand suitable fur this purpose. At mirat of the brickyarfls the 
surface clay sand only are used, wdiich burn into reel bricks. But 
in the south-western part of the prorinee large quantities of white or 
BriclciiJinH creftin-coloEired brick h are made from the Erie clay, which underlies 
the clay above luciitioned. The localities wlicre the dilFcrcnt kinds nipf 
clays and ^ands occur are so numerous that it h impossiljlc tomenrion 
D«crijaicia theui in this report. But they have l^ecn descriljed in conridemble 
detail by l>r. Robert Br?!! in the Geology of Canada, 1803, pp, 896-915. 
CaRAd^ 1S63. Sands and silts often form ridges and mounds u|km the higher terraces 
botw^oen Man vers and Whitechurcrh townNhips, ^cdct^iilediiifcirination 
collecteil during the past two seo-sorts concerning the surface ilepowitfl 
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niujit be po-sied Over in thi^ -Suniitil^n'p £kii(J nvrait a more detuilk^d 
port. 


PEAT. 

A good clc^ of interest is taken at tbe present time in tbe mt^nufiLO- P^At, 
ture of fuel froin tbe peat bogs of Ontario. Experbneut^ In drjing ^nd 
pressing tise crude rnosas have iieen going on for a number of years and 
atteriipts made to produce a marketable art icle of fuei wbleh would be 
cheap, of buLk^ and easily handled. Recently it apjieAnf tlnit- at 
three or four of tlu> peat bogs at least, the efforts of those interested 
have been successful, wdiile at othenji the iiiethfids de^dsed aie being 
and wiJJ probably be adopter!. Bidefly described, thofte loethods 
are:—Firsts tlio dmiiiing of the liog j then air and Hnn-drprig tdie ML-Eh«3ji of 
crude mos^ in the Held until the quantity of moisture in it la reduced 
to 50 or 60 per cent or less ; afterwards coUectifig and bringing it in to 
the pent works. These oj^erarions constitute w'hat is called ' har^'eating ^ 
the peat moss. When brought to the worka it is either pile<l in li^^pa 
or atneks, Or delivereil into a machine cnlled a * brtNiker/ W'hlch breaks 
or cuts it into small |)articiest to facilitate drying, after which it is car- 
riotl tf* the drier by an endless belt and buckets. Several driers have 
been in vented and tested^ but the one known as Dobson^s seeni-s so far, 
to have prove^J most serviceable in the drier peat mosses of Ontario. 

It is a hollow steel cThuderi ^30 feet long and 3 feet in diameter, which 
is placed inside a brick furnace and mounted on an aide at a slight 
inclination from n horiR^mtal powitiun. Heat is applies] under the 
higher end, the peat from the breaker l>elng deliverefl into ihLs end i>wcHptiQii 
automatically from above. The drier is mmJe to nevoho slowly, and 
" angle irons ' iiiaide, arrangiMi at pn^per distafieej^ nt»art, lift and break 
up the |jfflit &till more ua it Is moved about. In^side the drier, until, by 
gravitation^ it roaches the lower end of the cylinder. From the drier 
it pa-saeo^ as a Hue dust^ into receptacles which convey It to the press. Pkmh, 

It ia then dn^Hpped in to the dies, of which there are eigJit on a revolviug 

block, and is tlicre subjected to a proseure in each of nut less than 50 

toti-s Weight- By another movement of the pre^s the block of pressed 

pent, or briquette, in forced out below and caught up by tbu buckets of 

an endless Iwlt and carriiKl to a storehouHe or bin. At the Beaverton ise^vcrtoii 

w'orksr w'here operations seem to be well sy^ttematized, the whole series workw 

of proeesscgi, from the cutting of the peat in the Held to ita storago in 

the bin, coftta only about 90 cents a ton. From twelve to Hfteen tuna 

of pressocl \irBi are pru^1iJce<J daily with only one drier. Tiiese worku 

Imve Iseen in 0[>emtlon for two ycars^ and the peat bHquettes find a 

ready sale at lieaverton mid the nearest towns. 
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A peat bog about eight miles north of 5?tratfonlj contains 

b-00 or it^OO ftcreii, and is known as tl’te Stratford bog, or Huckleberry 
mar^h. Here the manufacture of peat fuel has aljio beea undertaken. 
The whole proce&n of harv^stingp drying and pressing the peat moss 
into briquettes m precisely Bimilar to that of the Bea% erton works^ and 
so Car as 1 could le-arnp is also proving a siiceesSn The plant is the 
i?anie as that of tJie Bmverton Peat Fuel Company, and indeedp has 
been eonstructod from 31 r. Alex. Dobson's patent 

The Welland peat bog is situated in Wetland county* and contains 
■1,000 acres or more. It is now' n\x or seyen years since the company 
operating here (The WaJUnd Pest Company p began the exploitation of 
ihhi betgp and oxperiiaents in drying anti pressing the mo«s, have mean- 
tune, passed through a number of stages. The preparation of moss 
litter was first triedp but eventuallyp this gave ^ 4 iy to themanufaeture 
of peat fuel. The experinsental stage^ now, however^ to have 

been passedp and plant adapted to the ^>pecial requirements of the peat 
moss has lately been installed. The character and condition of the 
peat are ^mewhat difieremt from those of the Beaverton and Stmtfortl 
bogs. The Welland moss Ls wetter and difierent methods have Jiad to 
be employerl in Iwrvesting and depriving it of tlie moisture it contains. 
It has been shown by experiments made at other peat works, that the 
maximum amount of moisture left in pent after pa^mg through the 
pres?^ must not Ije more than 10 to 12 per cent* in order that the 
briquettes may not be brittle or break up readily. But it found 
that passing 6 be peat of the Welland bog through a SO^fbot drierp onccp 
did not reduce the quantity of moisture to iJiis point. Hencct the 
company had to gat a double or triple diyingniylinder. ei|UBJ to about 
90 feet of a straight drier^ to elfect that end^ The difficulties encoun¬ 
tered in the drying process liuving thus l>eeh overcome, three new driers 
were aljout being put in at the time of niy visit, making four In all, 
with a ciapaeity for producing 100 tons of proK!^ peat a day, 

Tlio peat of this bog has to be screened beforc It is put into the 
bix>ftker as it contains roots of trcee and shrubs. These roots are, how- 
ever, u^^ed for fuel under the drierJi^ instead of criicte air^lrittl peat, as 
at Beaverton and Stratford, 

At Victoria Rood, on the Trent Volley canal, oboijt two miles nort h 
of Rirk-field, there is a peat bog of 110 acres, anti here an attempt 
was made by the Trent Valley Peat Fuel Company to maim focturo fuel 
on a large scale. Very extensive works were erected and opemtions 
carried on for two ycat^ or more, but ow ing to thedifficuJties met with 
in the drying process aim, they were dosed in 1903. Hie pc^t niojw 
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is under imd li^d, therefore, to be c1re<1g«d, rucI the efforts which 

were niRdft to remove u portion of the water it cDiitRiReil bj preaaure 
before convepdg it to the driei^ were not sucemfidj and bedde^^ wer^t 
I wflit Luforfued, too exponsive- 

Another peat bog to the north of thii^ on higher ground, is much 
better situated as regard^ drainage and facilitleis for diyiog by the 
air or and it ia reported t}>at the company above mentioned may 
commence operation^ there- 

The Roiuleau peat bog is on the west side of Roiidcau Harbour;^ Ro&d«AutiOR. 
Kent connty. Hie anrface of the mom ia ncarij on a le^-el wjtfi that 
of Lake Lrie, and at the time of my visit the pit from which the peat 
was being tnketl was docKleci and operationa had Nfinpcjrarily ceased. 

A large pCfat lM:^ lies three miles north of Brockvllle. Here the maim* BrockvOIr 
facture of peat fuel was undertaken, Imt the company waa met by the 
usual dd^cultiea in the drying and comprei^sing processes and had to 
clofiC openitioim The proper^^ I am Infortnedt liaa since been 
acquire<l by the Peat Industries* Lioiitech of Brantfordr and theLr im¬ 
proved plant w'as to be Installed at an early date and opemtioiis 
reitumed. Tlie bog is rather a wet one, the artiftcisJ chaunel which 
drains it apparently not having been cut deep enough. 

Prcpamtions lor manufacturing peat fuel have also been commenced XH^win^rtvii 
at Perth^ Picton, Galt and other place*, and the Ikiminion Peat Com* 
pany of Brantford is abotit t* begin the mnnufficture of fuel and coke 
from tl^ moss of a large bog at Newington, Stf^rmont county. 

Other peat hogs were noted in different parts of Ontario, for u™ nat yet 
example at Redmonda Ponil, west of London, at- Jacks lake, south 
of the mouth of Nottawaisa^ riveti also in the basin of Balsam lake, 
and at the Met Bleue, east of Ottawa, No attempts liave yet been 
made to work these for fuel or morn litter. 

The iiuestion is often asked, can peat fuel be prepared by the ^ 

present methods of drying and pressing it In sufficient quantities drying ntui 
enable the rnsnufncturers bo place it in the fuel markets of the 
L^jontry lor general sale along with coal and wootl Hitherto this has of nmajicmg 
not ftcen doBOj- and the limit of production seems to be reachetl when 
the nearest towns and \'illarges are supplied* Tlie great difficulties in 
regard to preparing it in large quantities lie in the preliminary air- 
drying or so-called * harvesting ’ processed In winter, as is well known, 
the are ftoascn solid, so that it is imposlible to obtain the crude 
pe^t then to carry on operations. Under these condition^ how can a 
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iHAnufActurcr get a supply ^uttiHent to keep the driers nnd press 
rtiniiiog aiU the year round } The pre^ut inetlKKi is to store up ^ 
mueb of the air—and suo-dried jjeat in the summer months m possible. 
But in wet suinmeiia this quantity must be liniiterj, indeed, tlie 
managers of peat works infonn me tbsii, as a rule, they ein only get 
about 100 days in the year to dry the crude peat La the held. It m 
evident therefore,, that if^ on account of a wet summer, or other 
causes a aulhcient quantity of the raw material is not collectedp the 
industry w ill be seHou^dy hampered. However, matters are not m 
had Mii may seem at ilrst glaneo^ Considerable quantities of the raw' 
peat are usuaLly nEored. Moreover, it has Ijeen proved by ejc[ierimeut 
that it is not necessaiy to store air-dried iieat imder cover for winter 
use, if the moisture in it reduced to 50 per cent or less. Stacking 
or piling it up In the open air i-^ jmtt as oflective in keeping it dry^ 
that is to say, it will reioatn in the same condition in regard Co the 
contained moisturie as wdien collected. Feat well dried by the air and 
sun does not usually contain mon.-! than from 20 to 10 per cent of 
moisture. lAtge heaps of air^lried peat w en* shown me at some of 
the lKjg?j w hich had been exposed to the w eather for a year or more. 
Openings made in the^ showed tbhi peat to l>e as dij* aa when ool- 
Jected except to 15 inches on the outside, which wm the depth to 
which the min had penotnited. Pfoni these facu It would sef^m that 
in order to have a auilcient supply of crude m€m on hand to keep the 
driers and stamps of any of the p-at w orks in €)pe™tion the whole year 
round, it is netesaaiy, flrst, to have a large drying arm, and second, to 
employ a considerable number of men during the diy^ w eather of sum¬ 
mer for the ouuioor o|>erationB. Tlie air-drying process is the cheafH 
est^ and ptoljably the most expi^lilious in the preliminary ytage. At 
the Beaverton works tlie total cost up to the delivery of the raw peat 
ftt the breaker k rejiorteci to be only bljout 40 cen.tj^ to the ton of 
pi'essed peaL 

Peat briqueUes are imppn.dousto the moisture of the attnosphere, if 
kept under cover, but if to rain or snow they absorb w ater 

and sw ell up and burnt- They have a calorifie power of akmt three^ 
fourths that of ordinary coab wdiile that of crude peat is about half 
that of coah the accurate pro[xsrtion being os 1 to l-S. 

The peal lx>g« or moors of Ontario consist, to a large extenti of dead 
peat, those parts which contain the living mosa Iwitig limited and 
^^ttered^ Hie grow^th and accumulation of peat here haft, therefore, 
practically ended^ The dead condition of rbe?H« turbanea is due to 
several causes, some of winch are not easy to explain, but the pHueitial 
caune« oeem to l>e (1) the eh^aring away of tlie foreate and tin* [lartial 


SCMMAItY HEPOBT 


aei k 


bkll] 

deseWtion of the cotiBtr)' sniriwJ^ding tbe bogs i (2) artifielAl draiiiiDg 
And attempts at cultiiration ; (S) fires ovemmniog therr in dry ^^ea^lls, 

III eoiw^tionoe of tfi^e eiianges the quality of peat is more or 
less impaired, Du^t an<l other mloerjil Tjintters are more likely to get 
into it^ especially near the Ijorder, when the peat is dead, MoreciYer, 
the lower part of the bog is then luoi^e liable to deoomposep the fibre 
of the peat to l>e€Okne destroyed and pass into huniua. Pent fuel 
ttkunufactured from material of this kind^ tlieTeforep is not likely to be 
as clean and fi'oc from nuneral matter as that obtaiiied from green 
living bogSr Onlinary clean peat i^hould not contain moi% than about 
five per cent of ash. The upper part of the Ontario ht^gSr the 

part from two to four or five feet below tlie surface^ probably contains 
the best peat for fueh and the centre of the beg vvill bavc cleaner mo^ 
than that at or near the niurgiti^ 

In cliDsing I desire to thank Mr. Horace P. Chamberlain^ general Admowlni^ 
manager of the Imperial Oil Cofupanyt Sariiia* for ft riombor of logs of 
welU sunk in Ontariop and Mr. Chariot^ O. Btillmam general superin¬ 
tendent of the Sarnia Oil Kefineryt for mformation courteonsly given. 

To ^Lessrs. JaniOH Kerfi Potrolh^ A. F. Hunter^ Bame, Wjiaon 

Irwin* Toronto, Alejs, Dol>son, Beaverton and WiHiatn CarmicImelT 
Col ling woodt 1 am Indebted for o^istenceand various acts of kindness. 

The ALGOX0<^■|^' S^HOltE-LIN'K IN' J^lMCOK COUSTV, OSTAklO. 

Mr. d. F. Hiintrr. 

t^imooe county cover? 1,621 si^inare mile?^ hm a nm?ciniuin length of Areaoffiioiew 
58 niLles, and a greatest breadth of 52 miles, fn this limited area* the 
ancient Algonquiti shoreline bos a lineal extent of siane 450 mile%, 
great length is owing to its iiumemua windings around 
peftinsnltts, liaya, ialanda and ever^' other fonii of slionelinc. 

It fo!l<iwe;*fjroiii this cireuinatance that more than half of the aurfocc of 
deposits of the county are the direct products of the Algonquin wateri 
not withstanding the fact that many other shore-lines are found here. No 
other physical agent a'os so potent in producing tlie present economic 
Conditions of the county- For, in addition to the pl^noini-na conneet4^ 
with existing parts of the ancient benck* thert* are vet}" man}' wide 
tracts of boulders lying far <kut fn>Til the shore-line which were shoals 
during the existence of the Algonquin lake or sea. and they owe their de¬ 
nudation to this great water-lxMiy. Hence the Algtmquin lake or aeu 
has been the domimnit fHctor in isiakiug the countysoils and deter- 
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The eontractM ar^ of the dry laod in h now the county of 

in Al^^mciuin times was about SBO scjuare mUcf^ eoi^sisting 
chierty of islanfls and crab-like peninsular forms. The remaining D47 
square lay under water with the meandertug ihoncdine of 450 
miles. Itiina^iElgnlHr fact that the b^Oscjuame miles thus unaffected is 
nearly all j^ood soil, while the 947 sqiiaii> miles consist largely of sancLs 
and grave!a, deposited on the bed of the hike. Id most places the 
Algonquin de|H>sitA completely obliterate any glacial characteristic^ 
that might once hai e eiiatod, but above the shore-liDe there am a few 
featui-es that may be attHbuterl by some geologiata to glacial agency. 

Tti the southern and w^eatern partri of the county, the AigonijUin sea 
lay against the mainland. A group of large islands extended nearly 
fmm Lake Simcue north-westward to Georgian bay. TTie largest utland, 
which ooverwl about 120 square miles^ mid included the chief part of 
the township of Oro, lay nearest Lake Simeoe; and in a genemi way 
the othem diminished in sii* nmard Gewgkn bay. The longer aslg 
of this island group seems to follow an old wcaiqiinent which was closely 
parallel with that of the Blue moiintiiin.i at the west aide of the county^ 
the i:i>lands being the portions which Tiave escaped denudation. iBome 
exposures of rocks occur along the Blue luouutmn eBcarpmenL but 
none in the row of inlands, the latter being heavily covereil with drift. 
TliC general direction of the broken face of the old escarpment, which 
I shall call the north-easterly escarpment* as shown by the Algonquin 
^boredin^ along the Islands* U north-west by west That of the ahorc- 
liuc along the Blue mountAin escarpment h north-west by north. Thus 
they am closely parallel with each other* but not exactly sa 

The Algonquin lies about midway in elevation in a scries of shore- 
liiies* all of which are more or less definitely maikiMl in this county. 
FiiTst, 1 will pass upward from this shore linct taking it as the 
datmu in my descriptions. 

One of the most pri>mihynt features of the Alaon<|uin l^each \h an 
upper strand^ about 4U feet above the main cutting. This Ls observ¬ 
able for live most part, where the land alopc^i veiy groidually j at placcfi 
where the slope of the surface is Nteep near the ahoic line, ita faint 
traces have been entirely obliterated by the strong action of Gi© waters 
during tin? Hubsklcucc which follow'ccL TIiin appears to have been the 
starting level of tlie true Algonquin shure-line. Wherever the name 
Algonquin is used in %hi^ n-port, it refei^ to the Lower Algonquin 
bcoehi whieh in, in every respect, Gic more important^ 
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Bei^idea the inAi*kiii.j|fs it -tO feet ftb&vej. there are others at TO feet 
nnd again at 110 feet ali>o abt>ve the pinneijpAl shore line. All three 
become w'ell iimrked shoredinc^ along the nOrthHeasterly (lirolieii) 
waiTMucnt^ bot along the foee of the Blue mountainp I am unable to 
recall any bat the markings at 40 feett ^^hich 1 regard aa a part, of 
the Algonquin Itself^ or the earliest .stage of ih The other two are 
probably somewhat local* appe-amig as they do along the more expose*! 
places. All thi'ee are connectssd with phenomena duo to the action of 
shore ice. 

Tlie next piomineiit ahore-ltiie above the Algonquin oocura at alfcOUt Shore Hue 
160 feeu Whore it is well preservetl it appears double^ the two 
Htranils being sepanite*! by a apace of about 15 feet+ Tta double ^ 
chanicter suggests possible tidal action. This 160 feet shore line has 
an ocennic aspocu It is not always diHituictly dofmwi, but is ucct>stl- 
panicti by eviden*»i of much laving^ and a biTWftdp though sometimes 
erCKle*! phiin beneath it. Being much older than the Algon*|uin Ijcjicb* 
it is not nt^rly io well preH^-^rved One finds the Algoiir|uin marked 
in ten places for one in which he finds the 160 feet shore line, but this 
dilferenre nmy nut be entirely due to the difierence in age. The latter 
IS easily traceable, however* by itfi brood water-levellwl pUlit 

Tlsere is ahuniliint evidence ill the axme betwwn the Algonquin and 
the 160 feet shure-Une of a period of thick Bhore ice^ s^uch as might be 
product!*! by a subarctic cliiuste like that of the preai'Ot Great Bonr 
lake, but there is no evidenc*! withbi my range of obsemations any 
land ic.'e or other glacial features. The evidence of shore ice Is fur- 
nislie*! by the multitudes of icB^fomied reefs to Ix^ seen in sheltered tiays 
within the zone. The uppermost layer in those cl iff ox| H>surcs is 
iisuidly a mixture of graved clay and pebbles, having a cement*^! 
clmra^.^ter in plates. My ob^rvatious 1*^ me to regard this 

mixture lut debris from the depodts ol shoro-B iniutediately above tive 
Algonquin, and 1 further (xmsider Urn thick dcpOHite of ssand always 
underiyLng this niaterlal a.s the products of the strong stiore-line at 
160 ivcU In one instance, viz., on the north half of lot 16, concession 
XIl.T Innidil, I obaerveil this thin cemented covering i]f Ixmlder clay 
to dip w ith the slope of the hill in the side of which the expfisure 
occurs. 

Tlie next shore-linis h one about 230 feet nbovo the Algonquin, 

This hoA a terrace even broader than that of the 160 feet ahore-line, 
but its actuid water-line is more indistinct^ Iiideotii the sbore-linea 
become niore extended and with a more oceanic aspect os one osceuck 
thfl series. Tlicre are shoro-lines at about 310 and aljout 410 feet 
above the Algouquin, in aihlition to those above referretl to. The 
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altitiniesA of these are dwluoe<l fi'oiii niT oliaerratioiiA on the ^Insular 
Tract ' in Nortli Simooe. ^hhilar high ahore-lines occur up the eldea of 
the Blue ^lountain escarpment in the Vi'estern part of the county, and 
thee arv probably at coiresiH^odiog nltitudea, but I have not attempted, 
to correlate the two sicries^ or rather the two parti of the fiame series* 
higher than the 160 feet shoredine, which is a eanspicaous feature alon^ 
both estarpments of the county^ 

Itetuming to the Algonquin and pasAihg downward from it, tlie ft rat 
shore line is found at about 60 feet below. The be^it markings of thid 
shore are found along the north-easterly escarpment, hut am? occasion^ 
ally met with in Other parts of the oounty, though, as a rule, only 
faintly- This ahore-line, or a counterpart of it within aii inner liasin, 
occurs a short distance south and west of Angus, The entire valley 
of the yottawayags riv'er above thb is devoid of shore-lines nntil the 
Algonquin is reached* nod Iwjtwoen the two there b h ciintinuous plain. 
In connection wdth this shore-Hne» which 1 shall designate by the letter 
A for the wake of bie^itjj some beds resembling boulder-clay occur in 
protected places, Tnstancea of these will be found mentioned in sub- 
iHequcnt |)arts of this report 

The next shore-line beneath A Is some &D feet lower than the Last 
mentioned, and is considerably Htnonger tlmn A. I wdlJ designate it 
as Br Tlie succeeding ones, C and !>* are also stroo". In fact, it 
might ahnoat be said that this infra-Algonquin series, wliich has Ijeen 
callei-i the Great ^ipijsaing series by F, B. Taylor, inemajscs in sti'cngth 
ns Tve go down want from the Algonquin. Tiie later mdiiticrM of the 
senes are marked only against the north-easterly escarpment, Weat- 
wnnh near CoUingwotMl, none but the three arc to Ije seen, the 
later ones having coalesced with the existing shore ol GeotgLan bay. 

I cannot Ewsert positively hoar many shore-lines tuny exist in this 
infra-Algonquin series^ There ara at least five, and as you travel 
north-eastwarij, where the uplift raises^ the whole iSeries higher nbove 
the present level of Georgian boy, new ones seem to make their 
Appearance. Tlie series Ciids in uncertainty. 

Fi-e^ih-water shells begin to make their appenranee with the Fihore' 
line B, Tliiey inci-case in abundance* until w^e reach shore-line B, in 
conneedon w ith which great depositi of shell-marl occur in the Hats of 
the Xottawnsaga river towaid its mouth. The great abundance of 
fresh-water shells at thb stage of the hubsideuee suggests a much 
wanner cliiimte lliaii even our present nieteorohjgiL'ul L-onditioil^, Dn 
Kobert Bell has found similar ei-idence of a milder internal than the 
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present flay in fleptKsits on the north side «>f Superior. (The 

Gwdo^'ical History of Superlorj Trans. Can. Inst,, v&l. VI,, p, a4)* 

Ahmg the Blue mountain e^arpment^ eajKl'iiilly towartl the liesad of iVud^ct bmjm. 
the Georigian ijay of Al^iii|uin times, the shore-lino has many bays 
and deep indentations j hut alori^ tiie noitinsasterly escarpment, 
especially at the northernmost islands, the outline:^ liavo a smooth 
rounded character Inch h ijuite noticeable when the contour of the 
shore^Une is seen on a map. Thh difTerence, which is accompanied by 
a corresponding increase in the strength of the cuttings at the outer¬ 
most places, seems to be entirely duo lo the greater exposure at the 
north to a more active sea. The difference is not traceable to uplift or 
deformation of tUo shore-line while the water bidy vm cutting it, but 
almost, if not quite all, to fclio uplift m subsecpient times. The mark^ 
ings at 40 feet above the Algonquin and the higher members of the 
infra-Alge>iU|uin series are quite pHratlel with tlio Algonqum itacifi and 
show practically the same degree of uplift. They aLw show grestter 
intensitv along the north-easterly escarpment, and hence the whsile 
phenomenon may be regatflwl as duo to greater exposure to the wave 
action, I hace identilied the Algcpnquin^ ooisfr of Lake Simcoe, at 
Bolaover and other places in that neighbouthoc^cl, aiul It luis an ap¬ 
pearance Tesemblii>g that which it poBscsses in the more central parts of 
South Simeoflj hence I infer that thu portions of it seen by me in 
Victoria county were amongst islander, where the action of the waves 
wag more subdued. 

In well developed exmnplej^ of the Algonquin in Sinicoe county, the Fivoptiricik, 
main cutting is seen to be the result of the concentrated efforta of 
some five perioil^j of in tensity. In other words, the wave action W4ia 
intermittent, as shown by the wave-built reefs of water-wom matei-inls. 

Tw-o :iuch examples were noted in our survey of the sliorc-LLne in the 
township of Oro- 

The uplift or deformation of the Algonquin tow^arti the north-cast hi 
quite considerable irt thie regiom At Barrie the l>efich la TbO feet alxive 
the Hca ; at Silver creek, due nortJi of Orillia town, distant 54 miles from 
Barrie in a straight line it is @75 feet. Along thus line, therefoR^j the 
uplift nttoina 4 feet in a mile. 811 ver Creek is on the edg» of the north¬ 
easterly escarpment- At lisle, on tlie edge of the Blue mounbLin 
escarpment, its altitude is 750 fwt. r4iHle is distant from Bairrie, 15 
miles in a straight westerly ooume. Heactv ahmg this line, which 
cro^^fies the valley of tha Nottawasaga river, the uplift is *1 feet to the 
mile. 

The old water-line of the Algonquin has a larger number of springs 
issuing along it than any other shore-line above or below- It. This 
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feature led to tlie Heleption of tiie Algonquin ulifF lop* for tho sites of 
Ttmny Huron rndian ^dltagos in tbe earlier daja. Elsewhere I have 
dwelt more at length upon this ctrcuuiiitaneep atid upon tha use of the 
ridges (moiainlc and other kinds) by tbe Indians for their forest trails. 

Bhell^iuarl deposita ara conspieuouBly alisent from the list of mate- 
rUlfi in the Ijeds below the x\lgonquin ehore-line. But, above twen- 
tioued, think deposits of this material occur in the deposits of ^Hsme 
later shoredines in this county. Tlio action of a lieach in uLaking n 
deposit of shell-marl is to l>e seen on the present shore of Nottawasaga 
bay. Tlie waves break up the shellB into small fragments^ but some 
cneape whole and are thus found in the marl ciftorwaid. 

Fossil hshes occur in Algonquin clays in the townships of Tay and 
Rssa, and these cases will found mcntionc-d more particularly a few 
pages further on- Tlieyt liowoverp did not come directly under my 
own obsen ationp but 1 believe these instan-ces constitute evidence that 
the Algonquin clay-beds are fossil-lieaKng. Tlio aand deposits fonned 
in shallower water than tho clay can hardly be expected to retain any 
traces fassils. Along the Hhore-line itself the intensity of the waler 
action would be so great im to destroy shells and other dead organisms, 
if there had been any^ and the L-oarse nintex^ls would not preserve 
them even if they liad escaped destruction. 

In arU'^tian wella in this county, water does not rise above the 
Algonquin level ; and there are no welb of this kind above the shoJ^- 
Une, so far as luy experience go^ The case is diicrerLt in other 
counties where wider bodies of the land of Algonquin times are to be 
found ; but the knd trocta of Simcoe county were too small to give 
any great force of water above this line, 

KOTUWORTirY rKATCRES ALOSra THK A LtsOSiil-1 Jf BIIOUF^-U^E, 

The ALgOnquIn shore-line enter-! Simcoe county on lot 42, concession 
XII,, ^ottaw'osaga township andorossss the adjoining lots northward. 
Extensive boulder pavements are to be seen here, the finer materials 
from which tehe boulders have been separated and left, iieing found a 
few jnilc!* to the south-east. In gcucimh the fwt of the Blue 
Mountain escarpment corresponds with the Algonquin shore-line^ 
more or leas closely, and in si>nie respects it is mom conspicuoua than 
aiiy of the other shore-liiies^ al»ve or below^ k. 


Where it crosses Hurontorio street or tbe eighth line of Kottawosaga, 
there are to l>e ihecn several ridges on lots 32 ntid 31 . Tlie ^hore-lLne 
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occurs souttiWfi.rf| iu lot 31 liw* lot 30 on thin line. At the 
of tlio Bixth line ^ast^ ridges and cjf grnvcl are quite 

eitenaivej nlwl the Batteau cieeb is very pebbi j on lot 30 niid for some 
distance above and below, TJie gmvd liaw evidently been earned 
from the boulder tractSK aix or seven milcM to tho nortti-westj as men¬ 
tioned above. On thbc ^me (alxtb) line sonthward from the croa^ln|[, 
for about two niiles^ including lot 27 and others south of it^ the soil 
presents a noucSi waalued and flooded appeaniiice, nltlurngb there Wuh^ soiUr 
good loamy fanning hind eveiy'W'bere nljove an elevation of alxmt 40 
feet over the Hhore-iine itself The eviderure funiiahed by this instruc¬ 
tive place (on the &th) Ls that the Aigonquin lake or began its 
work about 40 feet above the niaisi qi final shore-line^ and kept gradu¬ 
ally settling down, leaving a zone of land for 40 feet above with a 
wash«l appearaoee. This feature is also seen at nianiy other places^ 
including an example on the ninth line of Vespm, but Srt the latter 
instaneOT there noaj have been some ttimbliilg down of the final cuttings 
the 40 feet nnwking having been eroded away. 

On the Ko. 24 side-mad in coiicesaiDii IV,^ the shore-line is repiiHietited 
by a high gravel lidge^ which is tmvenied by a stream. That part of 
the ridge lying north of the stream is boldly protninent and ^ 08 emble^^^ 
a ridge of apparently Himilar formation in lot % concesi^iLori Xl-n town. 

»hipof Tiny, Further lakewarti than the graved viz,, around tlie town 
of StaynerT there are thick depoHit^ of sand whoite origiu has obviously 
been in the Algonquin water. 

Fajssing now into Bunnhlale, a prominent projection known locally a« Comhilk 
' Combi!b' protrudes fully two miles into the Algonquin lake-bed and 
far beyond the general line of the Blue Mountain escarpment. The 
land ujHin Cornhill in goixb hencfe its name ; but that on the flat ground 
around it Is poor, having been wrjiahed by the ancient lake. Use lake 
at the Algonquin level came very luiarly making an island of Cornhill ^ 
a shoro-dne 70 feet al>ove it did so. A strong and well pns^erv'ed cut¬ 
ting of the Algonquin wears along the outer Or lahew^aTtl edgi* of 
Cornhill; this cutting having for Un roost easterly reach the Ixtundary 
between lots 4 and o, concosgion V* Tp to this point In our itiner¬ 
ary, this is the beet developed cutting w'e have encountered, and It ipi 
the strongest example 1 have observed auywrliere from the place of 
Ixjginniiig, although it cannot be compared for strength with some 
cutting? along the iusulai' * escarpment^ in the nOrth-ea?tor|y j>art of 
the countj’, mode by the Algonquin waters. 

The crests or ridges on Comhilil and in ita immediate neighbourhood 
at this part of the escarpment, whether they are the results of glacial 


■2as A 


SURVEY I>EPART»T^NT 


phetiotUiMm or not^ have a north-w-eati and sauth-cost dunGctioiL^ aud m 
thw+ respect they are exceptiotialt or differ fr<nti other ri<lges alirtont 
everywhere throughout the couDty. As they now appear on Comhill 
their course KUgge.stfi that they have been cut away to thb sliape. 
Through Nottawasagsh township up to this point the ridges Jiave usually 
a north-east direction, so far as any order L^n be made out; and four 
miles south of Corohilh at Bando^ they again ruEi nortli-eoeh 

The tutting at the apex of Comhill i» the starting point of the 
extensive Pine plains^ which will be referred to furthar on. On the 
cro^ road between lots Gand 7, conct^uon IV.^ Sunnukle-r a little way 
north of the riHul to Lowell^ there are surface deposita of the 

highly coloni-ed red sand with continuons deposits of whitiah niurl or 
other chalky substance in a powdered condition. This is a slio^ half 
mile from the cutting and ab^mt GO feet Ixdow the shore-11 ne, the usual 
depth at which such dept^sits are found. 

Along the south side of the Cornhill prtjjection, a deep recess runa 
into NottawKiagfit entering that township in lot % conce^i'en 1, This 
recess contains a large Algonquin island of scrmo 2>0CK) acres in 
extent. On the side of this islandi facing the S 4 ^mth-west is a very 
atroiig cutting which extends four itiile^ frous near Glencairn to a point 
south-west Ca«liV»wii^ where the island ends. Abundant gravel 
befls lie beneath the surface. 

Av^dii^ and Tho district around Avening and Gloiicairn is several feet lower 

GltDcairiL Algonquin bench and the Pine plidns in fixuit of it^ and may 

have contalDeil a -small inland lake for some time after the jK^riwl of 
the Algonquin; this tract is now drained by ^fafl river. Good fertile 
sol! is found in the supposed former lake be^L Mml river has cut a 
canyon tliriuigh the Fine plain To lot 33, concessions IT. anri ITL 
Tosorontio, the canyon contains terracesr showing an intermittent 
character in its^excavation. "Whe-ro the branch of the Mad river that 
cornea out of^^Mulmup, erosjiaea tho ith line of the township in bt 23, 
there is a distinct terrace 40 feet above the Algonquin^ in the canyon 
or valley. 

On the south-west side of this receas in the escarpment, of 

Avening, a tract of vety high ground juts to the and is vkible, 

standing out by itself^ for a long way* Otherwijic described, the Avail¬ 
ing focesw i.H bounded on the BAV-. by projecting high ground, immedi¬ 
ately south of which is another recess in which Rand wick and other 
places in !^Iulmur, are sitnated. But the Rand^ick does not 

contain any Algrmquin bay, although the shore-line aliout I GO feet aWe 
it, extend^^far into this receas, anti makes some istnnds lying within 
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South of tho Run«lwu;k recess^ ^ piX>j£H:tion kiiowo locally as the Oak ndgu. 
*c;>ak Hidgps^ runs out from Mulnmr, Ixiyond the 2mi line Tt:^ 
rontiOr ftH luaT^gin^ ua just dchncc]^ is the 160 feet shorfe-linos and the 
Alj^onquin ia some two miles farther east. The iianie of this 

pmjuctiofi Is derived from the timber Mhkh prevailed upon it, but 
whicli bn^ since been remosed, yet eonotless young oak tti^s are now 
to he seen on the Irigh ground. The southern fnues of the Oak ridgesp 
are verv steep aii<i sandjp the material Kaviug been waslied over by a 
strong and higher waters whose surface would be some 230 feet abovo 
the Algonquin. Another conapicuoUfl recess along the south of the 
Oak ridges, runs far into Mulmiir. 

TllJi HINE PI.AINS. 

Starting from the apex of Comhilli in Bunnidalc+ the Pino plains piut^pJam^ 
extend in a S.E. direction* and cover |inrtiona of thr^o brnnahips, fn 
shape, the plains have the outline of a beaver tail with ev length of ten 
miles, and a br^.wdth of seven miltts at the wide?*t part^ and farm an 
immeiisa sand-pit of the Algonquioj with perhaps el little snljsequcnt 
alteration by winds. Yet wind-blown sand ia not cominonly seen over 
this tract. The Pine plains were covered originally with a red pine 
foi-oal, which w-us* removed many years agOp and tlie land being loo 
poor to cultivate, they are again tViickly covered with a second grt>wlli 
of that timber- 

Crossing the Pine pkiris along the town iiiio between Bunnidaleand 
Tosorontio, we fln<i the land unoccupied and unfenecd from the end of 
the line near Glencairn* for «ome miles eastward along the Tos^jrontio 
aide, or aa far as the 7tli Uno of tliat townahip. On the Btninidaie 
side there \n a coiuspicuouH range of sandhill^ about Intlf a mile from 
the itmd and alnjust parallel with it These sand hillocks mn thnmgh 
coace^iotl T, Bu[mi<lale, and all the way through lots fi to 11, beyond 
which the range passes out of Snnnidaleat about lot 12, intoT^isnroiitio 
at lot 33p concession VI. In tho former township a few settlers liave 
located here and there along the tow'n-line. This range of sandhills is 
do-ubtl^ the niniri axis of the w'hole spit from Cornhillp though it seems 
to have been dedoeted a little to the leeward side of that locality and 
comes more directly, in appearance, from the large island near Cash- 
tnw n. This axis of sand dunes ia the port of the plains that baa a 
more wind-blown appearance fcliau any other^ and in this respect it 
resembles the much higher range of j^md dunes near the mouth of 
Xottawasiiga river, the latter l^ing the pi^xluct of a lower strong 
fthore-line. CnJtssing the Plains by the rrnnl from Lisle to Angnss we 
19 
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find the e-Rstem ed|^ fjf the Philns-r the letter, Like letmees, 
made by Bhote-lineR lower than the Algonquin, 

Travelling ^uthw'ardfrom Angus, the sand continues until the ^^'e«t 
Eksh ridge lA reached^ six miles distant. For about a. mile after 
leaving Angus^ tlte Hurface of the land looks as if the sjind hud ijeen 
drifted by winds. 

Sfiellj at Xt> sheik or other organic remains have been found during iiij 

cxeuraioiijs or observation h on these Pkins, The sheik collected by 
Prof. Chapman at Angus (CSeologr of Camuia, 1S6 h% p. 9*10)+ and by 
Prof. Cokiimn (Trans.^ Cnimdian InstitutOf voL YI,, 1-B9&^ p.40)t w'ore 
taken from the Lake beds of lower and more recent bodies of water 
than the Algonquin^ w^hoae r^hore-lineB are menttened in the preceding 
paragraph. 

t eeait canvos op tiik nottawasaga hiv tic. 

Canyon in like Tlxtough Tecunliseth and Essa the Nottawasiiga rlvor, for 20 miles 
along ih'^ course^has cut a canyon in the deposits mndu by iho Algon¬ 
quin, thus affording good sectiojis. Tlie sfitod plain—the bed of the 
ancient Georgian ba}' near its head — has been given difTerent names 
in different parts ; but the Earn Fbit^ is the tennapplieci to the greater 
part of the land through which this canyon has been made. Usuallyp 
the course of this canyon is too far froui tlie sihote-Une itaelf to eon tain 
any Hton.es or gravel; at any mte, 1 have observc<l iioUiing but Btmth 
hed sandii and clays at the plaeeti mentioned Ijelow, Tlsc superficial 
deposit is almost always a reddish sand. Beneath thhsiT tA^ a depth of 
several feet, are be<k of a whitish of gray sand, wliich gradually 
bcconn!^ finer a.s one descomk tliix^ugh the layers, Tliia hiially passes 
into clayt and in the lower partw of the canyon it becomes a stiff blue 
clay. The latter k iiiipervions to watcr^ hO that aioiig the low pa rts in 
the canyon, water ooscjCh from the layers of clay and trickles down to 
the ri ven Of the many beds exhibited in tlie BitieH of the canyon, 
each layer may indicate a years grow^th of the deposin the horizontal 
planes of cleavage showing the eftecte of winter or iee-covered periods. 
The entire deposition of iiwU^tial, pias.sing frem Rue blue clay at the 
lx>ttom to eoanse sand at the top, ahow a unnnsUkably a falUng water 
surface, 

1>«pvhi of At the river bridge, on lot 5, Mncesalon VJ., Ei^i, the canyon is GO 
oanyoa deep, ThcK!: is a projection or ishelf otl both prides of the canyon, 

which mav be seen in lots G and 7, sixth line, liksa. On the Ko. lO 
Hide road, Essa, which the river cl'osscs in its w>*Ht hal^ c^nicession 
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V., the ffliiyoii is wg^in about 60 feet in deptli. There is » terrace 
in it 35 feet aliove tlic river, or about 25 feet below the top of the 
canyon. A bruneh that hnwa into the river near this point hM 
also uiit a canyon to a depth similar to tliat of the river. At the 
Ko, 15 aiderood, which craases the river in the ea-stom half of coneea- 
aioD V., the layers art- Itnely exlnbited. At the No. 25 siderood 
there is a terrace at 20 feet below the tfjp of the canyon. The river 
itaelf runs in a 15-fect channel at the bottom; tliat is, a canyon 
a’ithin a canyon. It would thus appear that o second teriace is 
forming. The canyon here is altogether about 75 feet deep to 
the surface of the rii.'er. Tliia is near the deepest part of the 
cutting. Before the next sideroad is reoclietl IjcIow, the land drops 
nianv feet ami newer lake shores are marked against the face of the 
enttiug. 

Resuming our journey along the Blue Mountain escarpment, which 
this di‘'res! 3 ion tfr examine the upper canyon had interrupted, the next tfao Blufi 
prominent feature w'c reach is the Vfcst E-ssa ridge. It formetl a long 
p^Tiin<iil it during the time of the lower or main A1gom{uiji waters, 
projecting seven or eight miles outward from tito line of tlic escarp* 
ment - The isthiaua lying liehind the ridge and connecting it with the 
esuarjuEicnt consists o-f low land, but the lower A9gon<|uia water line 
does not pass south between the ridge and the higher bills in Mulniur, 
although the upper Algoh^uLn, at 40 feet above the lower, appears to 
do no. Tliis West Essa ridge divides tlie wide valley that contain-^ 
the ancient head of Georgian bay into two parts, about ctiiuil in 
breadth, although iii length they differ greatly. The village of Everett 
is situated nt the head of the western or shorter arm, just a» Angus 
lies at the heaul of the lower or Great Kipissing series of shores. 

Small ridges or corrugations, with a north-west and south-east rtw.il*. 
direction, occur on tbia W eat Kssti ridge at lot 10, fourth line, Bisaa, 

These rewMuhle the ridges of Cornhill and the Oak ridges in having 
this exceptional direction, viz: jotting up the valley, as if forced into 
this shape by ice. The ntljocent Hat formed below the Algotviuin level 
has already been referred to under the head of the upper canyon. 

There i» evidence that these wide tracts of ground, silled up by tlm 
Algonf|uin water are ftissil-bearing* About the year 1896, some fossil 
unios, Kah Iwncs and pieces of wood or bone were found while digging 
n well on the Agimw farm, east half of lot 4, concession 3, Essa. 

Along tho east edge of this narrow part of the ancient Georgian .\iiqwiit 
bay, tlic Algonquin made a ruw' or chain of some half doxen islands, olaada. 
They stiasi near the eastern shore of the water and extended from 
19i 
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i^bert. in Essa southward OJi far as Tliompsoiiville in Tetumseth. One 
or two at the north end of the chain were cut off from the iiuunknd by 
only the upper or high water AlgQn(]ui[i. 

Another projection extenda out of Adjaia, a short way into conces- 
siions 12^ 13 and H of Tecumseth. Between this projection and the 
last (the West Essa ridge) a deep roceae rnna Into the face of the 
escar|>tiient^ with an island at its entrancer Thiy spur iiito Tecumseth 
showy nmeh erosion on its north aide and much tilling on the 
side. -Uoag the town line, between Adjala and Teeiiniaeth, opposite 
the 12th and 13th ccncessious of the latterj the hills are covered 
w'lth a deposit of sand for 40 feet and more above the low^or 
Algijn<]uin. On the jsajno town line, from the llih to the 12th line of 
Teeumsethj wave-bailt sand ridges, a mile in extent^ ixjcur+ This 
clialn of ridges looks like the reiuains of a sand spit issuing fmm the 
comer of the abave^mentloned spur of high land. But the Xottaw'a' 
saga liver, w^hich runs close to the ^ipuri aeenm to Imve cut away that 
part ol the spit nearest the Injid from which it deriveil. A long 
arm passes dow n the soutJl of thht spur and rniia far into Adjala. 
It Ls known as the Adjala Swampland the lowest Algonquin ^orelinc 

well upLrked along the sides of this aivamp sod entirely aronnd it. 
A very strong example of tlie main Algonquin cutting ocenry in lot 
22^ sixth line, Adjala^ although this b far inland. 

On the HafTej lot, west half lot 14, cxmcea^^ion Adjala, J, Heti ry 
Feck of ^tanley^ X.Y., foundi in 18^Tf parts of the skeleton of a mani- 
moth. This is the only instance known to me of mnnimoth bones 
having been found in the Georgian Bay basin. Chie of tlie molnrn b ni 
ELinim CoUcgCt The other bones are in the Geological Museum 

of Lafayette College, Easton, Pa 

At this aouthem extremity of the ancient Georgian bay^ the other 
bifxircation passes bo the north-east fora long distance through Teeum- 
seh, West Gwiffimbury and Innbfth The ridges on the land bordering 
this Jong sweep, commencing at Baileycreek in Adjala and passing 
along both sides of it^ are regularly dispot^ toward the north-east. 

At Bee ton on !No. 10 sidemsd, another rCcesH occurs occupied by a 
considerable !$trearu^ running to th© south-west, in this vicinity* and 
through Tecumseth generally, and in part of Adjala* the upper Algon¬ 
quin, at 40 feet above the lower, is a strong HhorO'liue, and the land in 
the zone between the two shoire-lmes shows a large amount of waffhing 
and flooding. In the time of the uppr Algonquin level of 40 feet 
above dm main Algonquin, the Georgian bay had a much further exten* 
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rioii south ward in many jiliuses homibout. than during the btteiv 
"Where the No. 15 fitiierond crosses the main Algoncjwin, there is a 
well developed water-cutting a few rods south of the ninth line. A mile 
south of tbi-K much of the land was washed by the -JO feel Ingher 

Farther east, at Ka 5 sideroad, West Gwillimbury. 
halt of lot 5, confession XH. tlie Algonquin is a wave-built ahore. 
8and-blewu reefs also occur here* A curious little stack-like island 
occurs in lot 5, concession XII. The HamiltAm Branch Railway fol- 
lows the Algonquin beach for two or three miles, through Tecumseth. 

A shore-line bt visible in a narrow ravine at >io. Ssideroad, tliinibne. 
Innisfil, and it also tiecurs on the north half of lot 6 in concession If. 

At the latter place, it ifl so well marked, with a much washed plateau 
or water-ploin bentath it, that its identity with the Algoni|uin high- 
water (40 feet) caiinot be luLstaken. Taking north-eo-st from the second 
line, this water plain is so strong throughout lot* 7 and S that it is 
clearly seen to be the early or upper stage* of tlie Algomiuin. An- 
other'-dmibr water-pkin. with gently rolling surface, occurs in lot 11, 

V. 

There is a distinct Iat, higher than the main Algonquin, acnoeis the Barsof 
vailev of Bear creek, near tlie fourth Hne, Innisfil This bar crosses the 
entire valley, with the exception of an outlet or break of 40 rods at 
the west aide. But the streams do not now go through this outlet, 
having made another broach farther coat- This bar ahowa a perturba¬ 
tion of some kind in the rate of subaidence of the Algonquin 
Ill fact, the lied of this entire arm, some 30 mites in length, all silted 
up lo within a few feet of the main Algonqum, would amply repay a 
more dctailerl study ttiaii 1 have been able heretofore to give it, and 
would show the plicnomcna of the suhuidente, better tluin many 
features in other parts of its course* 


Another low baracrossthis valleyat the north halfof lot 12, conoeMioll 
V Innittai, is one of importance, to it hi tlie watershed of the stream 
flj» iftg north and south. Hewson's Of Bea^vr creek Howed northward 
through this ^-allev into Kempetifeldt bay. but the Algonqum shore¬ 
line difl not pirns through it, although the 40 feet one may have done 
so. In any ease, the bed of this brook was «oode<l land m Algonquin 
tUaes, even if its olUtudo should prei-'e to V)e a few feet higher than 
the tnain or lower shoreline- This flat, like Others, shows a record 
of the subsiding stages of the Algonquin* 

Returning now to the channel ttat divides the nminland in South 
Simcoe from the nichipelogo in North Simcoe the Colwell and Barrie chuad. 
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channel—vs here we left it some time we find tliat along the south 
side of this channel the Algoraiain is ch icily wave-built and is not 
conspicuaug, aa the sarid of which it is formed L* loose and changcabio. 
The first hill south of Allandale is a sand spih at its base. It 

h perhaps a little wind-blown, especially toward the bop. Eastward 
from AlJandale^ there ha an extensive deposit of gravel lying across the 
recess now occupiea'l by Whiskey creek. The Xortliem KuU w'ay Com¬ 
pany used gmvcl l>eds as ballast for many years. The creek 

itself htts cut a canyon through lha dejwiU to a depth of soma ^0 
Similar canyons have been cut further east by Hew?Km's or Beaver 
creek, and by Hewitts creek, Ijoth of which flow northward into 
Ecmpcnfeldt hay. 

Hie mmt easterly extensiim of the Algon<^uift in this port- of tha 
county, vixn near Big Bay Point, is not su tvharp a projeetion the 
prcHcnt whore of Lakeiiimeoe, but tliere is evidence that a considerable 
jiart of the old proiikontory was orowdal away by the Algonqum water 
which being larger wag. Jiusch more active than the preaent Lake Siincoe, 
Along the aoutli side of Kempenfcldt bay, the Algonc|uin is a cut- 
betruce most of the w^ay. 

South waith at tl;e seventh line, a little north and west of Niinfyr, a 
well marked example of the 40 feet higher or upper Algonquin is seen. 
In a few places immotllutely goiith of this, the uhorB-lino next above 
the main AlgoiH^uiii |hassed through uhatinels into the long arm of 
Bfsikr creek, westward. In. one of these cross-cKunnels south of 
Churchill, in the third eoiieesaion, many ice reefu may be seen on lot 16, 
looking as if small glaciern harl lain in the valley and left miniature 
moraiuco. 

The Northern Itallw^ay (a branch of thoG. T- K,) followsi the Algon¬ 
quin beach for 1 2 miles iiorthwarfi fiiom Enkdford. Another long 
arm exteiuis several miles southwest fnim Bradford, and ia drained by 
the Hnlland river. Tliii^ arm is much silted up, tha upper depr^ts 
being the reddish sand so peculiar to the Algonquin lake bed^ The 
Algo>iiquiii beach knaves Bimcoe county in this arm, hut it may lie 
obeervefl that through die northern part of York county it makes a 
series of long arms like those in Bimcoe eountyp This will conclude 
our surv'cy of the shore-line in this direction. 

TI|K ]^'I^UI.AH TILAC^ |X XQUTII SllfCOlS. 

The Algonquin lake in North Blmcue contaimsl an aruhipeljigo of 
lai-gc Linlanda. We shall make a tour around this island gix>up, bi^ia- 
ning at Barrie and puising then north. 
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sandpit on Aniie street, Barrie, there are watei-laid 
deposits, for fully 30 feet above tlie AlgoiM|uiii, with apparently npple 
marks in the «wid layei^- These depoato are probably <lae to the 
upper Algowu'iin, TO faiiit trace* of which appear on the surface 
ii, the neighborhood, a little higher up than the depoeitn. V\ hen 
sinking ai-tesian well* in this town, which ore readily had anywhere 
below the Algoiitiuiii level, the same story b* always told hy the 
materials possed through. These are coarsest at the top and sl^de 
into finer, 03 one descends, until at a certain depth, varying o^ording 
to Iwolitv, but 68 feet at the town waterworks, the fincit clay ends. 
Tins Older indicates a faUing water surface in which the materials 
were laid down, l.i ocoordon™ with the rule furnished by comnioii 


experknee. 

At the west end of the channel that divides the Algonnoin main- p^di« 
land in South Simcoo, from the above insular tract ni >orth feimwie, 
a great apit of grevel sluiding into sand, runs out frem the sh^ime 
where it bends northward at the 12th line of Vespni. Tbw spit run* 
^alhwanl os far os ColweU stetioii, and it is commonly known a.* the 
Colwell spit [n the low greuiid a little ea-stof the spit TO ^ 

«and or marl is found interlaid with layers of grey marl. cst of the 
spit the laml remains liigh, nearly level with the top of the spit. The 
ruilway company (G.T.R.) has a large gravel pit m there beds. 


Freiu this place northward through Veapra, then eastward, there is VL¥.|mw 
a continuous cutting some seven miles in length. This cutting con¬ 
tinues to increase in depth all the way from near Colwell, until at or 
near the 9th line of Vespra it attains its maximum. Here it is a little 
mure than 200 feet in height above tlic terrace at its base, and as steep 
as its clayey materials wiU permit. It would In. difficult to find 
among shore Unc*. ancient or existing, a finer example id shore cutting, 

It faces the north-west, and oridently received the full force of the 
Ah-onouin lake or «fta from that direction, the sweep being nnbroken G™i iiw«-|. 
from liyond Port Artiiur on the present Uko Superior to this point, 'rf 


Tlic materials dregged down from the cliff by the active short-line 
liavclssenchieflvdepoalted umlcr thoold watcrlinolnan immenre filling. 
This hoe n width of half a mile or upwartls in a few places. The 
cutting has h^en so extensive that all the sliorc-lines immediately above 
the Algoreinin have been completely worn away. But in lot 15. con¬ 
cession VIII., Vespre. at the ftlge of an Algonquin bay, about liolf.^Tiy 
np the cliff, or mtlicr more, a fragment of a sireng lake terroci.* is to 
be seen at about IGO feet above this shore-line. It is quite eon»|vicuoua, 
(la it ciiters the bay, but further outward it 5 h completely worn off. 
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EiLHtwttrd from thU IocaIUj extend for n few mlleg^ iiitiiiUr to 

tlie Hne plidcui in Sonnidale and Essa, bntemidler, Tlieie are situated 
chiefly in the Vth and Vllth concesaions. Their forniation ifi gravelljr 
and a road leads along their higheat cieal from Mnoro^a creek to Mid- 
hnrat, a distanee of about two milea^ The ^urce from which this 
exletiAive deposit of Algoiiquiti materials was tiiken evidently the 
high cutting farther west. Some prominent sand duneaare to be seen 
in concesaion IV on lota 14 and 15, the iiifltepial& of which have 
evidently been drawn from the aame sotirct^ but being finer they linve 
been carried farther. An exposure in Algonquin depoaita on lot 10, 
seventh line of Vespra^ shows a marly aubstance intcrstratif5c<l with 
sands. Theae deposits aro Algonquin material-is washed to leeward 
fnun the top of a hill nertb-we^t of the place. 

The lower or main Algonquin beach extends a long w ay up the valley 
of Willow^ creek into Ort> township, and the upper or 4()^Foot Ijcach much 
farther. High ground bounds the cast sii;le of theWillow creek in Vespmp 
and againat this the Algonquin water msidc a cut-terrace all the wraj. 
This extends northward nnrl cast ward aa far as the lot 30 aideroad in 
concewion 11, A gravel spit is thrown from this across the fqiening 
into another bay eastward. 

Near Craighurst on the FenetanguiBhQnG mad, thfe land has a w^ashed 
and levelled character for many feet above the main Algonquin^ ail 
high up aa the 40 ff?et Mhora-line. It r&^emblea some examples in the 
south ami west of the county where the lake is better developed than 
it usually is in the * Insular Tract ‘ of Xorfch Simeoe* The steepness of 
the hillsides appears to he the cikuse of the diGerence, 

Tlic FWJUth'Wfet end of the finst large inland to the left ct^mes into the 
north side of Vespra, and presents some interesting features. In the 
cast half of lot 2, eoncession VI, the shore-line has diffuse gravel spits dr 
depoftita. Cmctsing over to the other aide of this island's extrenaity, on 
the townline between Flos and V^espnij on lot 8, coti^^sion I, Floy, 
there is a desert of sand dunce. But the inain Algonquin^ a little 
further west, is quite diatinguishablc by ItM water-bearing eharaeter on 
lot 9 h 

From the extremity of the island farther east, them runs to this 
place a Hpur^ which the Alj^nquin did not completely wash awa?^ but 
made breaches through it, ThLs chain of remaining fragmcntis is higher 
than the main Algonquin^ which is clearly marker I along the south face 
of the broken spur. Its boulder belt is quite wide and at 60 feet lower, 
them ia a dcp<jsit of the usual red sand. The latter is on the sloping 
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tand j«>uthwar(l. Thi;> «'orii cbaio esU'iida througK lut 2, contewion 
VI, and the Bhore-line itself runs westward a few rods into lot 2, eori- 
cension VI I, 

Follow in the went Blwrc of this Wand north ward into Flos, a break Tovmdii[> 
is found in tlie island in the lllrd cojicejssIod. At this pla^e it ii^ 
divider! into two pafts by the upper Al''onriain, but not by the lower. 

Here, the upper went through lots 1, 2 and 5, concession III, Flos, 
and a leralting sand plain, showing luueh flooding, posses through 
these lots. The wiith edge of this channel was near the third line, and 
the north edge near the fourth line. A little to the north-west from the 
western entrance to this channel, lid*., iialf a mile north of ietgttson- 
vale, there are deposits of the red sand at ubont the usxiol iiiterv'sl of 60 
feet below the lower beach- 

Aloiig the fifth lin-*, running far into the ridge of high land on the 
northem |wirt of the island, there is a golly or deep recess extending 
ns far east us the iJase Line, atid containing the upper Algoiniuin. 
Immediately north, there is a conspicuous feature of the shore-line, in 
lot 4, (XJneeMion V, in the shape of a pn>tninent nose or headland ex- 
tondingforthcrwestllianthegcncralcourseofthf shore-line, I ts sidos 

are bold and eliff-like There w as a submerged bar or low ridge Faatniw 
running out from the last mentionwi lioadland, which at the present 
time appjirs to form a watemhed between the drainage to the Not- 
tawasaga river and that to the Wye. The bar is to be found on lot* 

3 atid 1, coucession V, Flos. 

In the more westerly pai-t« of Flos, some submerged featnres of the 
(dmri'-linc are worthy of our attention. There is a considerable tmin 
of bouUlera, running for about two miles through Iota 12, 13, 14 and 
15, concession III, Flos, in a Borth.easterty direction, the usual course 
• of the ridges in this county. On close iiispcctmn, this train is seen to 
be the top of a former ridge, which wiw washed ovur hy the Algom^uin. 

Tlie ridge, as it now stands, is a few fe<!t below the Algonquin water¬ 
line. Sooth-castwanl from this ridge, heavy sand deposits are to he 
ES'Cii, which wore evidently off its summit by the Algonquin 

water. Through these deposits, Marie creek has cut a i»mtidenible 
canyon. 

There is another, though less prominent ridge of boulders mi»«l 
with clay, on lute lo and 16, concession IV, Flos, which also runs to 
the north-east. The same low ridge, with ita water-holding day-beds 
mixed with some boulders, is also observable on another road, vb., on 
the north imlf of lot 1 1 , conceadon III. This was evidently the crest 
of another ridge, the stoniest part of it having been the main crest in 


29S A 


GEOLOaiCJLl^ SURVEY DOAKTlIE^ST 


A^onquin times. SoutK-ea^tward irom llie creHt^ the iisual 
deposits an? to be seen. To the north-west, the mai^riak are fiint a 
fine sand, which soon shades into clay, the land ^^loping geatly toward 
the north-west. Another stony cnest ia seen on the north Imlf of lot 
15, c^wofiBLon VTt near CnDssland, from which the land a^^ain slopes 
f^ently north-westw'arth 

The bouldery cmta that we have just been iiassing la I'eview are 
evidently the highest parts of a eonaiderabie ridge tunning through 
^ this we-sierly fuart of but the Algonquin' watei^a had planerl off 
all the irregularitieH of ife aurfate. A Uttio to the eastwatYl of the 
crest above mentioned, I observed the deposit* of red sand on tlie eighth 
line, opposite lota 8 and 9, aituated at the nsnal depth of 60 feet below 
the waterline of the main Algonquin lieaeh. In some respects this 
water-phuied ridge tlirough weatern tlos is a continuation of one 
running tKrt>ugh the towti^ihip of r^unnidale, which has the same alti¬ 
tude as the Flite part of it, vii., within a few feet of the Alisotiqiim 
Minting hni. shero line. The MineKlng hill in Vrapm alw comes under this clas** of 
piienomeini. It has a boulder train a little soutli of itinesing village, 
eastward from which, hbi-.ijt a mile, there are irameiiee deposits of 
gras'el, carried out of the crest and thrown over the leewEtrd side of 
the ehoal, while the ridge woa actually in the Algontiuin water. The 
last mentioned grHvel deposits arc crossed on the (iMid from Mincaing 
village to the station. All these crests in t^unnidale, Flos and Veapra, 
and some in Tiny, as we shall presently see, show the enonnoua force 
of the Algonquin lake in washing off the tops of so tiiany shoala, and 
the largo aiuou nt of work done by that body of water iit tlie transpitrt- 
ation of laatcriahs. 


»to water.worn ground like that we have just been cousideiing, the 

ici'.coveEvd country aB-sumcB a very gently rolling aspect, and in some jilaces it 
become* nearly a dead'level. No sharp glncial features are left on 
land that lias been washed over hy so powerful a physical agent iis 
tlie Algoni|uin lake, but luany phcnonieiia allow that the Algonnuin 
. was foilowttl, a* well as proceed, by an ice^»vor^d surface, hut at 

the time of the greatest action, and the cutting of the cDormous shore¬ 
line itself, the surface was tolerably free, at least from ice of n rhiek- 
ness great enough br leave many enduring inarks. 


Rkiff. with 
Ijouidmi, 


Oil tlio No- 18 sideroad, half-way across the fVth eoncession. Tiny, 
(Jiere ia another washed ridge with a crest of bouldens- NottUwarrl 
on the same i™ul,'half a mile, at the crosaing of the 5th line, there is a 
Haiui-plftin with small sand dunes from aiiotheT washed crest further 
north waitl. Another series of washed crests occurs around fit. Patiick. 
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This is the top of aiiotlior ridge, distinct from those lbav*j deacribed, E^nd 
also sliatinct fn>jw the high Algoocpiin island littloeastward, known vi 
the ^ Mountain.^ As one passes north on the Xo. 13 aidcroadT he 
encounters the washed boulder trains half-way across the VTIIth mn- 
i;es$l<ni, and they continue nortliward for four miles, with hut two in¬ 
terruptions. The fu-st stony tract coiitinuea nortli for two miles, vitL^ 
into tlie Xtb trontjession. Aftorwartha continuation runs noi^thof the 
eleventh line and there is another iKmlder-crowned ridge between the 
eleventh md twelfth linest the atony pavement continuing northwainrl 
of LeFaivc's School on lot 13, conoesslon XIL These Uulder trains 
nan in the mual direution, north-easts They were evidently 

Hhouis in Algonquin tlniea. The bouldera cease Filto;ielher, 3»ilf 
way-north in the Xllth eonct*toion, and there the sand begins. 


A high gravel ridge lying some distance off the * Mountain/ from 
which it is sepumted by l-pHnnigan's lake, Ijugins on lot 5^, concession 
II, a id runs north-east. It Iwiks like a large mplt ; at any rate, the 
materujls of which it )A formed are lacuBtrine, not glaeiai^ and they 
pnibablV came ft^orn the boulder tracts toward the south-west that we 
have been considering, rather tlmn from the * Mountain/ 

The * Mountain " was a high island in Algun<|ui:ii times. There are The ^ Aluun- 
buulder jiuvomeiita ar^mnd the gr^iftter part of it, c-spccialiy along tlie 
south and ea^t aides, wliere the boulder belt is broad. Tlieri! is a sleep 
ilefu^ent or cutting of nearly 250 feet at BaUwon'^ on the north side, 
thniugh lot lO&j concession IL 

We come now to the thcf^e large outer uplands of Algonquiii tiinea, jSlIaidjc'^^ 
and it would be liard to hnd 11101*0 interesting features than these In 
connection with ancient lake phenomena. Like the ^ ilouotain* just 
mentionedt they are all encircled almost completely by euUinga 
These cuttlng5i attain a ^markable height in some places; along the 
8 . E. faco uf the Eaiiciolph ridge* the most BOUtherly of the three, 
a cutting baa a precipitoufl height of about a hundml ff^et* the slope 
bcin" as j?teep as the cla\^y mat'erinlii w'jII admit. Still furtlior, 
the tmtlinea of all nf them have a ainooth, rounde^l character when cor¬ 
rectly delineated oti u map, (i.c- the protuberances of hind were all 
worn off)t uh compai*ed with the shore-lino in other places where 
bays and prttjecting points of land are conunotr. 


Along tlm south side of the Bjindolph ridge^ tboro is a bniad shelf 
nlade by the shorc-lme. Vent'sroail. defected to join w itbtiio thirteenth 
line, parses along this ahelf and alf(»rdi^ a gotxl view of the *■ lake-cliff.* 
On Xo, 13 Hideniad, in the nortli half of conee-i*ioD XII t, the strong 
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cuttitig has beneath U a boul^ler [lavenient running half a mile south to 
where the siitid beds occur. 

W|^raiuc«t Tile w^esternmost of the three isKuiids mentioned above c:vteriids f^jr 
” ' floine diatfljiee nurth of Ste, Croix, and 1 wiW call it the Ste. Croix rid^e. 

It is a little tnore thnn umile in length. Then.* is a strong ternLco around 
the whole of the laknci, and iKUioediately west of Btn. on the 18t h 

Jme. the boulder paveincut la very extensive. One cannot witness 
thbi phenomenon without being struek by the enonuDua anwunt of 
lake nhone action that waa necciisaiy to form this boulder tract iJ^uth 
of 8te. Croix the boulders oitcnd for half a mile, i.e.| half way across 
concession X V [I, At the north end of the Bte. Croix ridges on lot 18, 
eoneeaiuon XX, there are sand reefs and lasulder pavcnicntx. 

EffecLs of The three largo isEands just luentioncd lie, w-itli respect to each other, 

enm^nb. cfaucri of & triangio. The intervening space partly Ineloaed by 

them containa a netw'ork of immenae aaiid liary^ formed hy the eumjntH 
and counter cummtA passing tlirough the group. Tins is a very inter 
estiog pliencHncnon in connection with a study of the circulation of 
currentH ainidst ialandsij, and the foimation of Kandbant These liars 
all have lengtlw of two or three miles, according to their positions. 
One runs ffoni the north-e&st corner of the Rauch^lph ridge towarrl 
the little island hnng off the numl northerly of the large ones, Tite 
course caf this bar Is almost duo north and south. At the corner of the 
seventeenth line anti theXo. Ssideroad it iiiakeH an exU-nsive sand plain. 
Another runs from tlie same extremity of the Randolph ridge in a 
north-westerly direction, toHards the i-entre of the space between the 
islands This crosses the seventi^^ntti line at the boundary between lots 
12 and IS, On the samebne:, at the boundary between lots 15 and 16^ 
wliere a by-rood havv^ it for Thunder biy^ the suiiunit of another Ijar 
or watei^hed jj? found, which baa passixi diagonally tbrougli lot 17 from 
the Ste. Croix ridge. Two bars or divides join liere, immelv, the one 
just mentioned, which continues south-east to the l^ndolph ridge, 
and another from the extremity of the large island to the north-east. 

Uonulux^ An Algoni|uin island In the townalkip of Tay presents some interest- 
ing feiktutm In shape it is not unlike a horsesboc, and it InoltXie^ a 
marsh of about 75 acres in lot concessions I and 11, An Algonquin 
spit extends across the open aide of the shoe, and it doubtless shut olT 
In this pocket a KictuU extinct lake. The AlgouquiD l>yaeh h a strong 
Mhore-Une witliia this Imvi on lot 87+ concession 1, Tlic nurtlns&at face 
of the Elorseehoe island was much washed of by the Algonquin waters 
Tlie reaultiug tract of atony ground near Elliott’s Comoro has an extent 
of two miles, and is quite swampy, although eovei-ed with a pavement 
of br>ulderSu 
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The next twcj inkni^]-?, ^uthward, lie elose together* The charmeJ twu wlaodt 
between them ia now cccupied by a bmech of the Hogg riverp the 
eoun$e of whiehi &b well m the diannel^ h aLmost due north and 
The north end is the wider of the two. Across tbh end there is a 
gmvel jJpit and wave-built formation.^ extending for the two milen by 
which the iiilands are separated. The gravel spit is In lot 3, concession 
nr, TaVt nnd it is cut through by the RtJgg river. 

Into the westerly of the two L^lands lust mentioned, which is kidncy- 
sliai^edp a Wy of tlie AlgOilC|nin runs inland near ’VVaverloy^ opciuiig 
toward the north. This bay or pocket extends the boundary of 

Tiiy into ilcdon te, on lot-i 7 n and 7 4, Tlie sfione-line it contains ap¬ 
pears to be the 40 feet Algonquin. The townlinc crosses tho f^miy 
bed of this bay, and througli the bod run strcuLjiis at gome seesonij of 
the yeacp but they uro dry in mid^umoier. Northward the plateau of 
this bed soon d^op^^ about 501 feet to the lowest strand*of the Algon- 
(juin at Hawe'a creek. 

Ofl* the north^osL point of the large Algouiiuin island, the most gme 
aasterly of the two just considensh there is an extensive patch of d#ntMi*tMni. 
boulders, viJLj on lohi 5 and 6, oonOessiona Vl and VI I ^ Tay. Tlie 
denudation of earlier formations here wasenormous^ SLnoilar tracts of 
deiiudefi boulders lie at the north-eeat of the next large island to the 
eastward of tlic last. I n fact, the sides of the islands exposed to the 
north-east all show an immense force of the waves eoiuitig frtjni that 
direction. This h true along the whole line thiN row of large 
islands, whero they face the north-east. 

The last named island, w'hich 1 have allied the Roacniount ridge in 
my arctu^logical reports of these tawualupSp lie* a total lengt h of 12 
miles. On tills island, along the Xth ooneeasion of Medonte, lots 17 
to £13, the ground everi^where above the Algonquin, m high up na the 
IID feet ahore-lLne, is very much wiisJiOib tJiere are Home sandy 
tracts, pcrliaps the result of the washing, as elsewhere. At the soutb- 
w'est extremity of this large island, a spit issues from it in Uio Jut eon- 
oej^ion of Medonte, about lot 4b or 49, It consists of grav'el, nearest 
the ridge, and gnuiually nhadeH into sand. The ^i^turgeon river malLes 
its way thjnough the sandy part of this spit Some sandy hiUocks are 
to be seen west of the river. Lying oil this lurge island in the Cold- 
water river valley & amall Island of Home 200 acres is quite prominent, 
chiefly in the Vlllth concession. 

The next ui ortler, Algonquin islanti, which is by far the largest of IaI)^ 
the whole group, covering somo l£0 s<[uare miles or more, is a complex 
congeries of ridges^ At the N.E. extremity of this large island, near 
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tlie villa;|e of W^miiiviter^ ^ very strdngi; cutting h found ailuiig the 
north CflgG of the ridg^^ thirougli lot 10 in tlie X.Itlig XTIthr Xlllth 
And XlVth curteefiaionfl of Me^lonte* It pasises into the township of 
North Orillia in lot &♦ 

in th& Nesr Couiitoni a L'onsideraWe bay of the Algonc|Uiii lake niiis some 
luTCfi iflljiiLd. aisfcai ICC south into the large ipland. Tho most uoutheirly reachej^ of 
this bay are occupied by the upper Algom^niu at about 40 feet abovu 
the iijJiiii Alftoiiciuin beach. The upper one hcrt Ua^ the same character 
as in other parts of the county, l>eing the geDcra! tlmit* to which the 
washing exleiKled* An enormous aplt of the main .Algotuiuin oceurB 
on the northeni part of lot 4^ east half of ooneession VII,^ Medonte. 
It juts out from the high groiitid at the east side* along the face of 
which there Is a great cutting. The spit runs nearly acrof&a the mouth 
of the bay just mentioned. Immertse sand plains occur here in the 
old bt*ci of the'Algonquin lake, extending from the vicinity of this spit 
to the -small iskiid above mentlon^Kl. 

Allot her bay runs jsouth along the ieUnd between conce^oiia III 
and TV^ into Oro township. At the west side of the entrance to thb 
bay. in the east half of lot 2, coacesaion 111., Medonte* two shore lines 
art visible at 40 feet and TO feet above the lower or main Algonquin. 
A little distance westward the main Aigcult|uin emei^es from beneath 
the debris and becomes, as usuah marshy along its coarse, with very 
strong springs issuing here at ita water-line. 

On the -second lino in uoth North and South Orillia, and weatward of 
Mnrehmont the higher ghoredine at 40 feet above the lower, mid even 
the one at 70 feet, are strong, and show a largo amount of wave action, 
like all the shore-line* along the north-eastern faeesi of those ialend*. 
An example of great washing action* leaving a gravel hill-topi occurs 
a few' rods east of Mmt^hniont village oa the eroasimd. Altogether, 
in the Marchmont districts the parts of the Algonquin become much 
differentiated, and it is no eivsy task to identify the main shore-line 
everywhere. The collateral shore-lines, both Jibove and below it, 
introilncc elements of c<>nfusion, but there are certain places where it 
is well deBncidK and by reference to these places it can be distinguished 
from all the others. 

^cfaiiirH^i There was an archipelago of Algonquin islands, smaller than those 

in OriUuk hitherto examining, in the townsdiipa of North and South 

Orillia, The outermost Inui a length of three milesi and haa n very 
strong cutting around it, especially in eoneessions V^I, VII and VIII, 
of North Orillim The land on tiiis island U vory stony and much 
wnshetl, both above and below tko Algonquin; but the cutting 
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of the mmn Algonquin is QDiuigtnkRblep clistingui£L 0 d hj 

itjs stmigth from tho otket* sbore-lines, ft attaing an altitnda h^rt of 
about 15 d feet above Lake Couehiching, or about 875 ft>et above ? 4 ea- 
level. The uppemioat nhore-Hno in tlio senes beiovr the Aigonquin^ 
aometimee known as the ' Gi-eat Nipissing Series*^ becomes a strong 
ehoTe'line in these outlying pnrta^ at about BQ feet below the Algonquin. 

On the 'So. 9 erosaroaib OKlIiUj there ia a strong Algonquin ahore- 

cuttinga few rods west of the third line. The ahort^Uno here is dLs- 
tinctlj daubla on the fianio tnllaide^ the upper allowing out well at 
about 40 feet above the lower. It ia also seen bo be double sauth on 
the 2ud line in lot 11 ; and both strajidjt are diatliiet in lot 10^ looking 
aouth-east from the eorner of t]»e :lnd and 9th eitiearoatls. On the 
west half of lot21p con. XfV, Oroj the next lower ahore-lLiie ia well out 
at 60 feet below the main Algonquin. From near tJua placOi tlic Graiifl 
Trunk Railw^ay follows close to the Algonquin for nine nulesp to the 
IV th ctmeession of Oro. 


COSfCLCSlDSrs. 

Upon the whole, I do not seemueh reason forealling the Algonquin, 
a glacial lakOj m manv w riters do. Farther inland, i,-fe weatward* it 
might have been semhglaciah but in this part of the country (^Imroe 
county) the evidence proves exactly the opposite, vbi,+ that but little 
ice mierfercd with its intense activltyt although there were tmnquU 
periods before as well as after it, during which there was thick nhore 
ice of a sub-arctic cbanicter. 

The iee dam theory of Prof, Kewbeny lias been extenfiU'elj employetJ jam dami. 
to account for Algonquin pheuomeum But along the north-eastern 
parts, where the glacier or ice daui ie suppiwd to have rested, and 
where the shore-ilne might be expected to fail to give us evidence of ito 
presence, the drift deposits being neceaearily covered up with the 
hypothetical gtacier-^ it is just where the ahorehli no has its most distinct 
development. 

The cause of tJio great strength of the Algonquin beach is a proper oi 

subject of inquiry^ oh the basis of our observations along the shore-line, ^htoatc. 

Its furnxation and aubse<{ucnt preservation would seem to have been 
the result of an oscULLtlori of cllnuite. If it hud not been preceded by 
an ice-covered oalm sea, as well as followed by a similar one, therecortl 
it left on the ground might liave been different- Tlio eroding edge of 
the wntur body had a chance to mark a strong linej which if did with 
great energy. 
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FtrfectLM of \V\\ixt stnfce^i one most forcibly every wliorf?, m the perfection w ith 
t^wrvatiua. superfSciil fonnationfi juat beneath the level of the Algon^ 

ijuln fibore^Line have l>eoii preserved. Hiul the acti>'ity of the shote^ 
line period been maintained aa the water fnirfnco aubaidsh i^reatcr 
changes would liave been wrought in the iake deporite of an earlier 
date. But wo find them almost intact, juat as the Algonquin water 
left them. tTnlesa the sulisidence uTia instantanwoSs which in net at 
all pitjbftble, we cannot escape from the conclusion tliat a tranquil it'e^ 
covered ast succeeded the Algonquin for a long period. Tliere ai-e 
evidencea upon the ground of such & snb^arctic pcriofl. 

DkAicoIttaji in These oljaen ationa furnish uh atill furtlicr with eridenco that here, 
dl5vmJl.°* within the compass of a single county, the clmract<>r of the ahore-line 
niiwrp linM. \^iri^?sfrom other Cannes than thcconfigumtionof the land it met with. 

Its great str^nigth idoiig its n&rtli-eajiterly exposure contrasts with ita 
loss intctise, though still strongly markerir features along the base of 
the Blue Mountain fsesrpment. How fudJe then arc the efforts of 
some geologists to identify sborc-lLnes found at different places, widely 
separated^ not merely by the w-idth of a county but by hundreds of 
mile^ Supposed absence of shore-lines is accounted for by the prt'Jience 
of glaciers, -Chicillatioiis of climate may uJtiAately be found to be the 
safest guide in attempts at identifleation of ahore-lin^ or thtdr cquivah 
ents in different localities. When tlie clunatiud dsanicters and other 
phenomenA connected with shore-lines Bball have been properly investi- 
gided, the supemlmndnuco of theories, mostly conflicting with each 
othcr^ limy be expected to refttdvo themselves into difltinc-t know ledge. 

An iNViMTIIIATIClN OF Tllli COPPER-UEARINO KoCKI^ OP THE EaBTERX 
Townships, PiiOviNClfi or Queu^x. 

Priiicipal JL A, 3r^s^ffr. 

Copr«r- Tlie time from J une 23 to August 30 was spent in an examination 

copper-ljearing rocks of the €%etern townships of the pri> 
vince of Quebet% These rocks have r&ceived more nr lest? attention 
from the Geological Sunny since 1^47, specially important reports 
having l)cen made upon them by Sir WLhmin Li^gan in 1863+ by Jas. 
Riehardiion in 1866 and by Dr. E. IhV. Ells in In these 

reports the ccp^ier-bearihg n*ck« were shown to foni] three principal 
IkeltSf hailing a general north-easterly trend in ligreement with the 
main axes of folding of the Appalachian mountain system, which is 
here representeil by the Notre Dame mountoitk^. Throughout, a con¬ 
siderable part of their known length thew? belts are about 25 miles 
apart and are tbcmselvKj generally from 2 to 10 miles in width. The 
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westerly lian been cnlleci the Aeton bolt* tbo aeci^nd tlie ^Syttoo 
and the tblrd tha Ascot, from towivihlpei hi which they are largely 
developed. 

Acconliog to yanr ioAtriietienK of iMay 27 hint I wms dii-ected to Lmliti» 
examine a part of each Ijelt with a view to eventually oiakfng a detailed! * 

study of the more important areas, and of dct^^rminiog their petn^ 
graphical relations and extent m ccwipletely m possible. The Acton 
belt was flrnt cui^rily vbite«J. Specimena of the country rock and of 
the intruBivea wkneh ocoompany the v&rioua depoaits were takon at 
WickltATiit Acton, Uptm and Boxtonn Tlireo days were thus spent^ 
in which I was mudi assiste^l by tlie Rev* L. C. W urtele of Acton- 
vale. The ^^utton belt was next examined in a siniiJar mantier ftxim 
Knowlt<>a to the Vemiont boundary linj^ The iiefMJsita at tv Sweet^s^ 

D- L. ismithV and tlie Sweet mine in Sutton, a*? W'ell the leaser 
Duncri on the south side i>f St. Arinand Pinnacle w^eie viaited, and the 
inatn ridge of Sutton mouiitaiiLp known locally aa the ^ Round Top/ 

WEIS croa^ in two directloiiN^ In this I was. kindly aidisl by Mr. H. 

A. Honcyman, M.A.^ of Know I ton, who^e faiiuliarity with the geology 
of the locality was especially valuable. The eastern liase of *Sutton 
niount 4 iin between dlen ^nttan and Mnnaonville w'oa also exatuined in 
ortler to a’scertaiTi whether or not the oopper-lsearing rock-i whbh form 
the western side, but do not extend to the raore elevated parts of the 
numntoin, re appear here. It was found that they do not. ^nie 
extenaive development work liaving recently been done at the miiioa 
in West lierkshireT Vermont^ 4 miles south of St, Animnd Pinnacle, u 
lialf day was spent in visiting theui. These mine^, which are the pro¬ 
perty of the Yennont and Boston Alining Company, repeat the con¬ 
ditions of the St* Antiuftd and Sutton depwita and uJI'ord stuoe of the 
beat opportunities of noting the mode of occurreuee of the copper 
obser^'cd in the study of the Hutton belt^ 1 wna courteously directed, 
in visiting thisw inincH by ACr. H. E. Rustet^ Riehfordt Yt, 

The examination of the Aacot belt was begun (it North Hatlev^ 
whence the SuffieUh and Capelton niitiee were raited. Tlien 

after three days spent In the vicinity of Ijike Megontic, to which 
reference w'iU be made later, the Ascot and the YIetoria mines near 
Capelton were visitcNl^ 04 .well m some apparently smaller depoaita on 
the east side of the St. Francis river, A camping outfit wojq then pro- Ciimp outfit, 
cured at Sherbnioke, anti 1 was joined by Mr. A. P+ Stevensi, B. Se.^ 
who had been assigned by you ait my field HAststant, and by Frank 
Gniham, who w^as engage^l a.'i a general camp hand, and who al?io 
proved a most sendeeable helper. Beginning in the fifth range of the otlwr p]ic» 
township of Aftcot Corner, the ridge of hills known as Stoke mountain 
20 
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’w'a# examined in iiiuc^4i de^taU aa the tiatui^ of the wjuntiy permita^ 
to ita eastern, extremity near I^iidawell pond^ itl the township of that 
name. Tlie ridge between the St, CamtUe and South Ham roads, 
w‘hich forms the topographical continuation of Stoke mountain^ was 
followed as far as Silver lake* and was crossed at various places for a 
distance of eight miles. Some copper deposits recently opened in the 
vicinity' of r,ako Wecdoii, were also examined at this time. 

The camp was broken np on August IT^ and in the time remaining 
r proceeded alone to ’^iait the more important of the known deposite of 
the Sutton belt in Ita northern extension in tlie townships of Leeds^ 
Halifax and Cbe^ber+ A reputed occurrence of copper at St. Kicholoa; 
was also visited, and a few days were ^pent in tiic examination of 
some important deposits of copperdieariug pyrrhotite on the west 
aide of r.>ake Momphrerua^^. This, with a ?jepar6te days spent 
at Melbourne^ Upton and Ascot^ completed the field work of the 
season. 

Aci^n Bdt —Tlie principal octurreucea of copper that were 
observed in this belt were those long known at Wickharaj Acton, 
Upton, Hoxton and Bt. Pierre do Durhiuii. The L-oantry-rock in all 
oa%e^ b Umcfitone, generally in association with black sliales or slates 
of Bedimentury origin. Igneous rocks in the form of ritnall dykes or 
irregular mjtsses occur at all these places. They are intmaive in every 
iuAtance os far as knowEi, and sometimes themselves carry copper. The 
greater pait of the copper, howeverj occurs in the limestone^ or 
occasionally in the black slati^, near the intrusivesk Tlie ores vary 
wdtb tlio difTcrent localities. At Aeton^ bomito and chaloocite pre- 
domimitet while at Upton, chakopyrite and clmlcf^cite are the chief 
orea, bomitc being rare. Nadire copper is aaid to occur at the latter 
pointy but 1 w-fl* not able to find any. 

A feature of interest, aa well as of possible importance, is the 
apparent doac siinDacity lietwoen some of the intrusive rocki^ in the 
Acton belt, and the latest dykes which are found at the Eustlsmine in 
the Ascot belt. In thn latter case, hdw'ever, the country-rock is a very 
old eruptive, and is itself the copj>cr-bEarer. The Acton beltr wcalhd, 
is a rather ill<lehned area in the Upper Cainbrian and Djwcr Silurian 
systems. Tin? distance from Durhain to Upton, which are exti^me 
points in the width of tlic belt, is about sixteen miles. From Roxlon 
to Wickimm, along its leniijth, it is only twenty mile«^ but copper is 
known to occur further iiurth-eaeitwajd at Drummisndville, 'VVendover, 
Bonicrset, Nelsoii+ Bt. Flavien, and^ it is said, even at St iSicholaa on 
the St* Lawrence river, over a distance in all of more than one hundred 
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In tliB tMJunse t>f a bnef examinatiDii ol tbe St. KleholaA 
ldCftUty+1 found no copper at alL An i^eous rock similar in appear¬ 
ance bo that which eoppar in the vicinity of I^ake Weedorip in 

the eastern part of the Ancot belt was found, however, in considerable 
quantity^ In the Acton belt on the west side of the St Franebi river 
there are abo reporlctl to several smaller deposit^j of copper, aa nt 
St- Tlieodor d^Acton, Bt Valerien, and in Danby, some of which are 
now receiving attention and arc said to give considerable promise- 

AUliough many of these copper localities are neai^ the contact of the 
Cambrian r<>cks with those of Cambro^Biluriaii age, otliera^ inclading 
some of the most imptjrUi.i!it^ occur within either foruiatiun. Hence 
they limy be looked for anywhere over this long irre^lar area wherever 
intrusive locks are to be found. Tlie geological structure apparently 
gives no clue to the occurrence of the intrasives. tThc eastern part of 
this belt, bet.viTeii the St. Francis and tlic St. Lawremaj rivevM ww, 
as has been said, not exHrmiiivd, except v^ry briyBy at the single 
locality of St. Nicholas, While it w not a region in which nick bi- 
pfjsuTeii are nuiuen^us, yet the rapid deforesting of the countty in 
recent yeani and also the extension of the Intercolonial and the is^n- 
Btnictiou of the llegantic and Lobbittivre railw^ays should open some 
new paits of this region that may be worthy of examination. The higSi 
quality of the ores in this licit gives an especial Lneentive to the search 
for theiUr 

Tlie other copper^beariug districts of the eastern townships are more 
closely eonnoctoct w ith the geological structure of the region. In the 
reports of the Qiwlogical Burvey for Ic^SG and 1S94 three ureas of Pre- 
Caiiibrjon ^ock^^, which in previous rejKirts had not been distinguishod 
from the Intan’ening PalantMcoic strata, were recognised, and their extent 
mapped r Two of these, the Sutton Mnjuntain series and the Ascot or 
Stoke Mountain rocks, respectivdy include amongst their inam^urcN 
the luidille and eastern s.-opper-bearing belts of the earlier aurveyjj. It 
is therefolv a fundamental \wt of tlie present investigation to separate 
the copper^bearing fmiu the other putts of these ancient I'ocks. 

To this end two facts of prime iin|Jortancffi have been Uius far 
ascertained : that the greater part of these Fre-Cambrian areas are of 
igneous, not sedbueiitary, origin ; and that copper occurs only in^ or in 
cloe« asso«.‘iation with, the igneous rucks. Tlie latter range from voh 
e&nlc toplutonic in texture, and cheinically they present both acid and 
tfflsic types. All are higllly ineUmorphoited and their origilml charac¬ 
ters are of leu much disguise[lr if uot altogether obliterated. Their 
inteitse foliation and shearing have coiumonly given the rocks w’hich 
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Rre lar^iy ftne-grained * tmps,^ the aapect uf much altered sjediiHfOt* 
which they have hitherto been thcmght to be. On this? iiafinraption 
tlie ore bodies have been loii^^ regarded m lie(l<led veins and m have 
been correlated un suppoeeri Ktrafcigraphie groimd!:i. In c<jnBef|ueiic!e 
of this chsnge of view as to the character of the country rock, which 
ii preUniinary microscopic examination lifts establiahei.!, wuch correla¬ 
tion beeomwi uselcfsa, and alno any dolennination of the values if 
deposits based upon it» A brief notice of characters of some of these 
rocks WHS presented to the Canadian ^lining institute in Match last 
(Journal Can. Min. Inst., vol. V, 1902) and to the American Jouinal 
of Science in July+ 

Fra-CuubriMi Sntlijn MoutUaln BtU. —The width of tiie Pie^i^mbriaii of this 

tielt at the Vermont bouiidaiy line is sbinit twenty luili^Sj some six- 

belt teen of w'hich are of volcanic origin. Copper occurs at many places 

ill the volcanic portion, but is nowhere found, as far ns could be 
ascertaimxi, in the sedimentary^ MtrRta+ Tlio latter include ail the 
rid|U[e of Button mountain, w'hich consists Urgely of a gtieiascse i^nd- 
stone, and so is entirely different in orijifiil and litholoji^icsl chameter 
from the main pirt of the lar^^e areai to which it gives its name. Ttie 
volcanio area consists chiefly of a dull green «trap ^ rock, of fine grained 
and of nitlier tuiifotm character. It is uften aniygclaloidal and is so 
far altered thnt chlorite, E|Uart£ and opidote are the principal niinemhl 
diNtinguiKhablc by the naked eye, Tta prise be original character has not 
yet been determined. It haa generally been described os chlontio 
slate« Quurtz in veins and other f^nus is abundant in many places 
and sometimes occurs in close Bssocistion with opitlotOH The latter 
forms nodnlea^ which from their greater resifitauce to etoaive forces 
KtJLnd out in proniineiit relief on weathered, or more especially on 
w^ateir-w'iirii ^surfaces. These nodulc^i are i^fton found on closer exami' 
nation to consist of alternate concentric layers of epidoto and i^uaiUL 
They are usually from one to three inches in diameter ami s^miotinies 
oiakp up as much as one-fourth of the entire rock. 

Erldetkce In it« unaltered state this rock was p^bably a mther baaie one of 

the porphyrite or posiaibly of tho diabase cla^a As the above dejscrip- 
tion indicates, however, its jnetainorphiam has been intense^ and a 
detailed examination of the thin sections now being prepared wDl be 
iieoeasaTy todeteraune its primary character ai^ well another ini|]Ortant 
iiiAttcrs concerning it. 

Certain «maller portions of the volcanic mass, however, am very differ¬ 
ent in aspect and also in mineralogicat and apparently in chemical com- 
positioD. They are light eoSourod, gray or fawn, and have a talcose feel 
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which ikj however! probablv due to tlw fibred* of colouTle5& mica 
^sericite) developed along the ahettHng planes of the Tock. The?ie are 
the niicaceoufi and micreouN alntca of the earlier auwey*. Simiiar 
apparing rocks in tJie Ascot belt have been found by the aid of the 
microecop to be emshetl and sheared %oloaiilcs which would have had 
about the charac^r of qaarts^-prpliyry when in nn unaltered! atate. 

Coppr fii^ems to occur moro frequently in timn in the chloritio 

rocks^ although it is found in both. In the county of ^Icgantie they 
frequently carrj- the ram niinemt ottrelite^ or chloritoid^ which lias 
given them a peculiar interest to minenil coilloctors. ^i^evoml occur¬ 
rences of the correspnduig facii.^ of this rock were olisorved in the 
Asctn belt where it passes by sharf* transition into the basic v^oleanic 
already dcscrilied. Ko field evidence to the contrary hm yet been 
found in this pnding a more complete investigationp the sanie 

relation is aHsumedn 

The ores are clmlcopyiil^, bomite and clialcwite^ with smaller pro- Xnture of 
prtiona of blue and green earbonatcsi Jind they occur in a gangue con- 
aiating chieHy of quartz, ami calcLte. They do not occur in true veins 
in any instaiUie I have yet oWrvedL Rudely lonticular masses i^eem 
coTuuion and frequently, either from the nature of the exposure or of 
the deposit^ no deHnite form is dbicertiible. 

Tlie volcanic portion of the Tn^Cambrian was found in the tow nships 
of St Amiand, Sutton^ Br^mic^ Bolton^ ^?tuknly^ Ely and Melbourne, 
on the west aide of the St Francis river, and in ClevelRud on the cast 
side. In Cheater, Halifax and Leeds, between 40 and 50 miina further 
to the north-cast, where the belt was next crossed! the rocks appear 
with the $anie charac ters as before. The repoi-ted occutronce of copper 
at nianv inten^oiiLng points indicate tliat the traps are continuous in 
the iiiteWal. They have s w idth of about two miles on the St. Frands 
Invert but, in Leedtjj become as widu again as they are in SL Ariuand. 

The distance- between those points is rather more than 100 Toilaa. 

Within that area over 300 Uioalities w^^re reiwrfeod, in 186G, as coppen ^r- 

bearing, and some 23 as actually producing more or less ore. To this 
number a few more im|JOrtnnt occurrences have Kren Hioec added. 

.Some of those deposits havo doubtless h^n worked out, or have proven 
unprotitsblc under the couditionR in which tli^^y were worked, while 
others have been discarded on very superficial exaniijiation or incon¬ 
clusive tests. For two s^'ahona Mr. . F. E. Bowere, of Ullicago, lias 
woirkod a new' property on lot fieven of the firat range of Melbourne. 

At my visit in June last, a shaft Hcven and a hulf si|uare w ns sunk 
vertically to a depth of 50 feet in a quartz mass, w bich carried c(3pper 
pyritcfi and bomite in fitringers in the quarts through about onenquarter 


310 A 


OEOLWlCAt eUHVtV DEPARTSIBST 


of ita width. Assays of the thdlcopyrite were said to give 24 per cent 
copper, 32 per cent snlphur; of the boroite 19 per cent enchof copper 
and untpher* Tliere was alao 89 worth of gold to the ton. 


Minai Several of the previously worked mineA in ihU belt have been 

nopracd. r^-^utly reopened to some extent Ainongat them are the Ely nunein 
Ely, the Balmth i« Melbourne, and some limaller properties in S^hipton, 
Broiiie, Leeds and Chepter* The Pre-Cambrian Ijelt extendK MOtno forty 
niilca to the north-east wan I af the township of Leeds, but there was 
not time to make any examination of it+ A low roporfeed oeearrencea 
of copper in it would,, however, indicate the continuance of the 
volcanic rocks, and the cotise4|uent promise of the area to the proapec- 
tor. Tills is emplrasize^l by the fact tlrat the most issiportant deposit 
yet worked in this belt, the celebrated Harvey Hill mine, now the pro¬ 
perty of Dr+ -Telsh Hood, occurs near the north-eastern limit of the 
township of Jjcedfv 


Igdroan njcks Aieot BdL —The Pre-Cambrian of thif^ area consists, in m far as it 

F»cJjtib(riiiiis b«>eii studied in detail, almost entirely of igneous rockB. Upon 
uf AAeotbeU- thei$e there Are ^H-'cssionaLLy found overlying remnaiits Appareiitly of 
Palieozoic ^rata which ojice coveretl the entire urea- They^ nre chiefly 
ferniginouss black slates common to the Tjower Trenton formation and 
are found in plncea better protected from denudation. 


The igneous rocks are es^ientiallj at the same types as those described 
in the Sutton belt, but their proportiorw arc approKimately versed. 
In this Ascot belt the acid class—the micaceous and nacreous slAtes— 
greatly preflominntes over the basic type of chloritio and epidotio 
rc»cks. Tho latter provent no features of difTerenco from those already 
describeil timt are worthy of In the acid class, h<?wevor, there 

is a giTater variation correspondiTig in ^me measure to its gnsuter 
extents This is chiefly in the degree of crystallization. While the 
main |mrts of tbene rocks are porphyritie in structure^ there ane b>th 
finer giuinefi rocks and tho?Be of coam^r texture, TIse former are 
unimpi>rlant in extent^^ as far as yet Htndied, but rocks isf a more 
advance<J stage of crystallization form targe aieas in Stoke mountain 
rtnd also appear Lii various other places. These granite porphyries and 
porphyritie granitea comprise a gre^t part of ,lhe barien, or non-eup- 
rifeixmi^ arca^, though in a few instante^ they carry IruiMi^rtaDt quanti 
ties of eopper+ 


On the we*ifc wide of the Bt- Fmlicis river later dykes cut the other 
igneous rock,'?] and while the latter are extremely metamorphosed^ the 
foimer are but iittle, if any, changed in pcKHitlon or chemical character^ 
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Oliviae dtabase anfl eouiptcinitti Tiave beec foiiTLiJ in an excwiiogly 

fresh the latter cutting Lower Tneataii 2 ^ oh well m Pre- 

Caaibrian erupdvea. It ia thus evident tlist this part of the A^l Evidunw of 

belt at least has been the scene of volc&aic acti^ntv at intervals 

through ft long period of time, from Ppe4Z^ambri]in to Post-Trentoa- 

Dykes were not otnerved in any otJier fwirt of any of the igneous rocks 

thus far studied, oor has any other area of ef;|ual size produced as 

much copper as this part of the tow'anhip *jt Ascot. While there Is 

little but presumptive evideneo tliat the grtHiter inetithiE: content of 

tliese roclcH b due to suct:e:Ssivo atid more varied volcanic nction 

amongst them, yet the coincidence seems worthy of note. 

The Pre-Giiiibrittn- as <ienne«l by the Hurvw of 1 &86, extends froii^ the 
east Nide <jf J^ke Memphreinagog, in the township of ^taostead, 
tlirough Hjitley% ^Vecot and Stoke townships and reappears after an 
intervikl sjif wime S tniles further to the north-oa^t in i\w t<»WDHhips of 
\\'ecdon and Stratford^ and after n futther inten al again in Garth by. 

Tlie position of the Gart hby arear however, leaves it a matter of doubt 
whether it ^jhould be included >11 the Ascot or the Sutton Ixdt, or 
w^hother, as is more probdile, it fonns acoiinwtiiig link Ixjtween them. 


My examination be twee el St. Fraucia river and l^ko !Memp!iiro~ Pdticmph^ 
magog was made chieiiy to aj^ccrtaiin a« far |KMi«ible in the working 

tnines the petrogr&phical relutioD!:^ of the ore-bixlit>i!>^ and hence it did studied, 
not extend into the township of Stani^teiid and only included the 
northeni part of Hatley Here the Fre-Camhrian was found to be 
largely, if not wholly igneous. Also on the w^est shore of Like Mem- 
phremagog the basic volcanies again occur, having a wddth of nearly a 
mile and a half south E>f the !Mountain Hou»^ landing. They form 
the base of Owl/a Head mountoiii. Fsi-iir K[>eeifneiia describcfl by Br. 

B. Adams in the report of the b'eological Surrey for ldSO- 1 - 3 , 

(pp. Up 13 and 13 a)i appeared to be from thid locality, Tliey were 
alteretl diabase. The area i-s densely wooded along the lake shore and 
time difi not permit of an examination further to the westward. The 
extension of the A^t traps across Lake Meiiiphremagog, thus briiigs 
the rocks of that belt within eight inileH of the Sutton belt; whence 
it 1 !! not improliable that these beltn may yet be found nnited at 
either end, the Ascot belt forming a chord seventy mites in lengthp 
which reaches the l^uttofi belt at two points about onci hundnxl miles 
distant when measnRxl on the arc it describes. Tlie wcnrrcnce of 
these rocks on the west aide of the lake, also adds to the otherwise 
promising prospects of thbt ah an important copper beariEig dbtricl. 

Of die importance of the ureiL Ijctwcon Lake ^Icmphrcuiagog and 
the yt, Francis river, I may quote from the ll*>]iOrt of the Geological 
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Purvey for the years in whiclii this Iwilt from Hatley to ^toke 

ia described in detail by Dr. K. \V, K\hj who niontioiiji that of fifty- 
five copper bjtfUities, thirteen were flctually working in the year 1805. 
Conceming these de|»sil»^ Dr, Eib said : Mt may be very safely pre- 
dicU^ that the real value of maor of the iiiiiies which were opened 
twent3'4vc yoaiTs ago and spocdlly closed has never been oscertainedp 
and that nihs?:ie^ of one of e<|nal iinjiortance to thofsc m long worked 
will at some not distant date^ by careful prospecting be found. 5[utli 
of the failure of twenty-five years ago was doubtless due to tbo fipetu- 
lativo chatacter of the work done. Mirteji were liought and sold on 
the fiinisiest sort of evidence m? to their value or worth lessnesa, often 
on samples which were obtained from an cnttrely diOerent locution 
from that rcprcj^nUKL The growing iniportanL-e of tht^ ores as a 
source of snpply for sulplinric acid U Ixung very fully realized by the 
men interested in this industry' in the United States, their i^upcrionty 
over most of the ores there founds for this puriHwc, being aeknowl- 
edged,* 

Besides the w ell-known and citeusive works of the Euetls Mining 
Cami^ny at Eojftis^ a-ud of the D. Hr Nichols Chemical C-ompany at 
Capelton, the principal work more recently done haa Ijeen at the 
group of mines at Snftield^ the Ascot and the SherbrtK>ke mines, 

AcknAwledgv- I am Epecialh' indebted ^[r. Jolin Blue^ manager of the Eustis 

moTit. ininer who niwit courteously extended every EaclUty for a complete 

examination of that extensive mine. 

lok^ luoun. Stoke Mountain is a siories of hUls some three to five miles in width 

train niL^i. 

w'hich rise gradually from tho ^^t. Francis river opposite the city of 
Sherbrooke to a maxi mum height of fifteen hundrefl feet above Duds^ 
well pond at Bald Feakp twenty-^four miles east of Sherbrooke^ It is a 
continuation of the Cupel ton hills and has a like origin and a similar 
geok^e structure?^ The northorfi side present® a serrated ridgi? oa seen 
frotn the vicinity of Stoke Centre and is, throughout, the highest part 
of the entire elevation. The southern face is less elevaEoch hut yet it 
is generally a quite abrupt feature of the landscape. Tlie inten'otling 
part of the mountain, w'hile having a general aouthw-ard slo(>ei, is yet 
very poorly drained^ and in this wet seoflou much of it was an impo^ 
sible swamp. The rcick exposure® in it are very few% 

I™ pTTitefl. The nortliern ridge of the mountain shows little evidence of the 

presence of copper. In the sixteenth lot of the eighth range of i^toke, ' 
on the farm of Joseph Tremblay, iron ]>yrites cjccuts in coualderablo 
amount in an elliptical uuyus some two feet thick of quartz and calcite 
and also in the slaty country 
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This Iwcftlity mid u ssoincwhat siinibr yne on lot 15, range Xp of 
S5toke are in the Canibriao menanres a quarter of a mile tiOrlh of the 
Pre-Cambriam Thov are the only occurreneea of metallic congtituenta 
in notable Amount that I sriw on tJie iitirth aide of the inountAiii, with 
the exception of a small occurrence on lot 21, range V, of A^iCOt Corner^ 

Mr+ Cr W, ^laynatti Informa me, however, that some oceurrencee of 
pyrites are to be seen on the netgliUmring lulls north-west of the 
Wattopekah river. 

* Tlie central portion of the Stoke mountain is so far drift-covered 

and so heavily forestoti tkit little infonnatioii can be obtaiaed regard¬ 
ing the nature of the underlying rocks. A few specimens were taken 
and will be studied in detail. But several large brooks which rise in 
this depression have out deep gorge-like chaiinclri through the southern 
edge of the mountain and so alford cst^lleat rcNck esposurcfi there. 

Tliat |)art of the mountain is thus shouTi to be a continuona of 
sheared volcanits hlentical in cTiaiacter with those of the Capelton 
hills. Like them also thEHo rooks contain rusty ionee running [parallel 
to tlie lutni nation of the rockp which are due to the oxidation of pyrites 
which the rock conhvined when fresh. Hieac rusty iionCjs, which are 
impoi-tant surface indicatiuns of ore dcpjsitSp are especially frequent 
on Uie Mills, Big Hollo w, HarrisoiiT King^tlcy^ Jonkerson, Kowe and 
’Willanl or HaJl'a brooks. Tliey were also observiNi in aoveral pl&ec« 
on lot 21 j of the VtTIth tanga^ of Ajtcot Corner. 

The occurrence of gold too seems to indicate; the presence of copper OceutmuM 
throughout this locality, as in other |>artf5 of tho l>elt. The relation ^ 
of thesM^ minerals in the Capelton hills points clearly to their genetic 
connection. Tins is well shown at the Eustis mine. There the 
volcanic rocks of the cop|)er-hcaring h^lt- rise with a steep slope on the 
southern side and are overlain near the crest by swlimontary slates. 

In asiiiall brook which [uns near the mine, I am told by Mr^ BluOi 
the manager, alltiviul gold occurs in small quantities and assays of 
the quartz veins which cros^i the brook also yield gold as far up tlie 
hit^ok as the volcanic rock is exptwed, T-Seyond thiH no g<>ld been 
found either in the gravels or in the bed nock. 

Alluvinl gold has been found probably in all the brooks on the south 
side of ritoke mountain and especially in Westburj" and Dudswelh 
and it* saurce hm been>hown by I>r. Chalmers to be undoubtedly in 
the Fro Cambrian rocks. In fact visible gold occurs in the rt>ck in a 
few places. These facts have generally diverted the prtMypectors' 
attention from the search for copper which the geological conditions 
mdteate may yet be found to be the more iinporiant mineral resourcQ 
of this district- 
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l^Uce Weptkm From the vicinity of Lltke Wc^hIoo to Lake Aylmer tkePte-Cambriiiti, 

Ayfe^. wlucli ia covered by Cambro-siLuriiin aful ^ilurihn sediments from Duds- 
^■ell pond appears. Time did not pemut of a detailed 

examination of this area which ita iiiiportance seems to warmiit-j but 
a brief visit to some points west of Lnke Woe«)oii show the area to be 
a promising one. An far am seen it consists of &n igneous rock of 
rather pin tonic ciiflractcr of cryHlaUimtion and somewhat resicmbles 
port of the northern ridge of Stoke mountain. It differs from that, 
however. In containing copper apparently In important ^^uantities. On 
lots seven teen and eiglUecn of the third range of Weedon, irijn and 
copper pyrites occur in veiny, maiises and small grains In the country- 
rock. Outcrops of this character have been found at various places 
on these two lots. Other ooturreiicca of copper are reported from 
different parts of this districl^ »o tliat it oecnw worthy of detailed 
exominatiou. 

On the South Mam road, four miles cast of ^Iarbleton;r William 
Mackie Khow'od mo a block of pyxitea, said to have been found near a 
ridge which forma a connecting link topogmphlcatlj betw^een Stoke 
mountam and the WeHiou hills- Tliis ridge was ok^ossctl In several 
places farther w-eatwnrd but was there found to Vmj composed w^holly of 
Inter sedinienUry roeka. Yet, being wooded in the part of tlie ridge 
mentioned, and hence not Katisfaetorily oxamlncd^n outcrop of the 
c<3pper-boaring rocks may yet be found in thii vicinity. 

Lftkff TliQ thirtl area of rocks of Fre-Canibi lan age, which has been men- 
Moline ticnod, tpceurs along the boundary line between the province of -Quehec 
and the states of Xew Hampshire and Maine. It liee^ chierty in the 
townships of Emberton, Chealiaiu, Woburn, Clinton, Louise and 
DitcbdehL Its similarity in age to the Sutton and Aserht copjier- 
bearing areas, togetlier wdth the refsirted occurrence of cupriferous 
blocks in the vicinity, ulB<le it dosimble to visit the locality. AcoonI- 
jDgly the exposures along the Cana<llari Pacific Hailw^ay w ere carefully 
examinetl in Diteisficld tow'nship between Boundary' ami Trudel sid¬ 
ings j then the read from Woburn Landing at the head of I^ike 
Megantic to Channav and thence? to the Arnold river; after which 
the rffcod frem Clionnay to Chesham or Notre Mame des Bois was 
examineil. The rocks seen in Ditchfield were found to be gray vob 
conies essentially similar in character bo those already describeil from 
Sutton and .tbicot. In a cutting td twenty rods in length near tim 
189th mile post from Montread the reek is every'where ruslixt !rt>Tn the 
CbpfHr. oxirlntion of pyiitea* In the central pant copper mhI iron pyrites 
eomprise probably ten to twenty per cent of the rock through a lielt of 
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ten jartls in widtlu As it crosses the line of the milwiiy at an oblique 
an^le the width of the belt is, however, si>inewhat leas than thqs 
appears. 

Between Wohom Linding at the south-west extremity of Lake 
Megantic and the village of Clvuinaji the principal pfick exposure is an 
abrupt hill soirtc five hundred feet high in lots lO, II^ 12 and L3 In 
ranges I and II of Clinton. Tliis ta locally known from its peculiar 
prolilo as the 'Scotch Cap/ Its igneous origin is denote«:l by the 
ix>louring on tlio CJeolo^^ical Survey map of 1886. Lithologically it is 
found to be iJenticnil with the basic volcanics of 'Sutton and Ascot. 

Cliloritf! and cpidote are prominent constituents of tlio rock* No 
copper wfw ^11 in it. 

I informed by tho Bov, P^^re Huard, cure of Channay, that bor- 
nite liafl been found on the Ijaiik of tho Arnold river two and a half 
miles from Channay^ and that preparations were l>oing niado to 
develop the property^ As it was said that the exposure could only 
be seen at low watcr^ and the water in the river being very high at 
tho time of my visit, I did not go to the hjcalityr 

I 

Along the road between Channay and Chcshaui, or Notre Dame de 
Bois, rock exposures are numrettiUM and arc wholly of the basic volcanic 
class. Busty patches similar to those alnfaily mentioned were observed 
Id a few places. 

Tlie similarity of these rocks to tliopo of the known copper-bearing Extent cf 
belts, the known rtccumeuca of copper in Ditchfleld, and tho fact that 
chloritic and epidotic rocks have been reportefl by many observers m 
the highlands of Gaspi^ point litrongly to the possible great extent of 
this volcanic bolt. It seems possiblo that the watershed which deter¬ 
mines the Maine boundary Hue may, w heu the country bocomc^s acces¬ 
sible for detailed examination^ yet be found to form a more or less con- 
tinuous ridge of copper-bearing* volcnnics, perhaps to be ultimately 
connected with the cupriforous Pre-Cambrian of New Brun^wick^ 

Otfun- ai-fiuf *—Another occurrence of copper, wbieh is not rtdatod in 
position or geoltigic relation to those already deacribedT is found on the 
west side of Lake Me[nph^elungn^^ principally in the townebips of 
Puttcju and Bolton. The largest of thtssej Uio property of Mr* Q. E. The Bmifch ^ 
^^^litht is alumt twq mlloaf from Knowlton Landing bu t I was not able in i^ndinir- 
the time available to ascertain tho full extent of this occurrence. It 
has been developed by sinking a sliaft BOmo eighty fect in ilupth while 
a horizontal tunnel^ one hundred feet in length, cniss-cutting the ore 
boily the Mhuft fifty (eel from the surf nee. The course of the 
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Oross-cut is towArda ^uj^arloaf isDnnt^iD on the w<w 5 t ijide of which the 
niinc h and the c^re bofly aeenis to be a phase of the zone of 

contact o! an intrusive mriaa of the mounlain with the sinraunding 
Jjedimeiitary rtK‘k«. A curious re|}etUion of these conditjoafi in miniA' 
ture b found three-quarters of a mlie north of G, E. 8iuith^s mine on 
the f irm of John BurlMink. Hero a gtiwill intrusion of plutonic rock 
(^mnite or dioritc) cuts the same aerlimenta which ^Wh'ier on the west 
of Su-^rloAf and produce Mi a contact JEonetwo feet in width a few inches 
of Aiinilar ore- 

Ttie Ore is u pyrrhotite said to cjirn' u small pertentago of 
copi'ter. It ox[di3U?a ver^' readily giving a strong odor of sulphur in 
the The amoujit of ^ui[»hur» of which it hi reported to carry 

35 per cent^ which itj uirried out in solution by water is wurpriaingly 
large. Drift uiiiterinl, fuUeu branches and Ic^vus of trees arc 
cemented together by the iron thus leached out. Sfcvcml ihclies 
of this recent eonglomerate are ^aid to have been deposited since 
the uncovering of the ore body ten or tvrclve years ago. I waa much 
assisted in the brief o^icamiiuition mjide of thi^ locality by Ifr, O. Rex- 
fortJ^ B.l5kr.p of Kuow'lton Tlanding, 

Similar ores occur at several places in Potton and Boltonp but no 
others have yet been found to be of ao great extents The occurrence of 
intrusive rocks is so frequent in this district, howevrrp that a repeti¬ 
tion of the conditions of the Smitli mine might bo looked for with 
evoiy' pn>spect of success amongst them. This is in fact one of the 
most important localities for detailed proajxfcting in the east^im town- 
!:hipe. 

c<ntdiiioti3 .—The conditions of tniDsportation+ uizning and 
treatment of ores have greatly changed sjiice the early ^sixtie^^ when 
active work wiu* general in the mineral-bcoriiig districts of the CfMftern 
townships. The decline in the price of copper has been foilowod^ 
though at some distance of timOt by changes of an opposite tendency. 
Tile clearing arid general opening up of the country has been aceom. 
pnnied by the establishment of abundant railway focilitiesj w^hich with 
the oKccpthm of the Grand Trunk RaiU'oy date subsequentlv to the 
closing of moat of the numts. The Intercolonial and the Drummond- 
ville branch of the Cannrliau Pucille Railway run longitudinally 
throughout the length of the Aeton belt. The latter line also runs 
within the Sutton belt from Poster to the ^^cnnont Iwmnid&iry^ passing 
in the immcfltate vicinity of the principal iniJiea of that area, which 
wore formerly from thirty to hfty miles fi™ a mi I way. The Cunaflian 
PaclHc Railway towjmis Sherbrooke now passes through the towmship 
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of Bolton nnd further t^astv^'iird ercKsses the bouudan- lino jd the voh 
canic area of Bit^hhekL The Boston and Maine liallwav miia 
parallel to the Capeltqn hills at their foot, while the Quebec Central 
the Stoke mountain on it^ southern wide throughout its lengthi 
crosses the AVeedon and Lake Aylmer district, and follows the siouth- 
eastern side of tJio Sutton belt fKnn the vicinity of the Harvey Hill 
mines to the Chauctierc river. Thus thetje mine*, for instance, which 
were formerly t-wenty-five niUes from a railway arc now brought 
within seven. 

The Orford Mouiitoin Railway al!n> opens an important part of the 
townships of Stukely and Ely in the ainie lielt. 

To theife, nd vantages jind advancement in meauK and methods of ^nbcltia^ 
mining and smelting must be added. At preaent the only smelting 
works in the district are those of the G. H* Nicholls Qiemicnl Co. at 
Capelton. Here custom work is occ^udonaJly done, but mill U-sts 
seem to be too raredy made in the development of suiaLlcr ptoperties, 
the tendency being to rely too much upfin a^ys of jiaml specimens, 
fclic methixi of selection of which it is always difficult to determine. 

A movement is also on foot to i^tnblbh a custom smelter at Sherbrooke* 

Under all these changed conditions, therefore^ the production of «>pper 
in the ea»tem tovrnfihips becomes a new econnxnic questiim, and one 
very iHfTerent from that of thirty-five yeora ago when incjst of these 
mines were eloAe«'h 
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No. 45S2 is a light gray or fawn coloured rock with a geuemlly 
gnmitio atructnre and coane tcocturo. Feldspar add specka of dark 
juica and hornblende can be diBcemed in the hand apeciEueiL 

By the aid of the microscope microperthito is seen to be the greatly 
{tredominating constituent of the rock^ In addition to biotite and a 
green hornblende, which are present in very subordinate nmountai 
sphene ii also present wiUi needles of apatite and an oocnsional grain 
of iron ore, 

Tlie rock belongs to a1>aut the laurokite class described by Br6gger 
in Southern Norway. 

It was formed by the second great intrr^ion of Bnome Mountfiin 
laceolite^ 

No. 4o75, Jbhh u greonish^gray ingrained rock containing well 
marked pheaocrysts of orthoclasc feldspar. 

Tlie groundmass of this rock consi.*its either of an uniudATidlmlLfed 
base or of patches of granuiar feldspar and fem>B^gneslaii materiah 
It has yet to be stiidied in detail. 

It forms the third intrusion of Bromc inountaiii> 

Na 456 L This is a massive rock+ gray in colour, and weathering 
to a dull brown. The stnicture la granitoid and the texture niediuni. 

Feldspar and small amounts of dark niinemls, chiefly hornblende^ 
mica and iron, can l>e distinguished in it by the unaided eyo^ 

In the thin section liosic plagioclase is found to make up as much as 
1I0% of the rock. The remaining constStuenta are pyroxene, olivine 
and biotite, with accessory magnetite and apatite. 

Hornblende enters into the composition of many parts of the rock 
in amounts quite oqiuil to pj^xenet but in others seem^i to be entirelv 
absent. 

Tlie rock passes in places into essesdte and theralite, to w^hich rocks 
it is somew hat closely allied. Its varietal clns^ification wdl 1.^ deter- 
minetl when the ruineral constituents have receiveil a little more 
detailed study in connection with the ealculatiou of its chemical com¬ 
position. 

It Ls the earliest of the three intnisive niaasea which fortu the 
igneous part of Bromo mountain. 
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FaI^^OXTOLOGY AXI> CjIGGXOI^ICAI. GeOI.DC!Y'+ 

/f. J/, ilmi. 

Jl/aPii£9u7^n /A^anrf ^uij'u^L 

Dliruig the post year inueh time liais been spent in detemiining the 
collections of organic remains from varioua localities in the ManLtonlin 
Island region of Lake Huron^ in the pro^ imee of Ontario, Faunal 
Ibstij were prepared and llie geological Uoriscon which these predicated 
w'ere gil’en. 

The principal Lwalities from which these colIectioiLs were obtained 
by the Tarions otiSeers of the Geological Survey^ from ISiT-l&Sfi, and 
the geological horizons they indicate, iso far as the collections and 
mode of pi-eservation of the specimens permitted, are here given. The 
collections count no less than 1^4, but only the more iniportaiit onca 
are now vocordod for the aake of reference:— 

THE CBAZV EOItHATlOX, 

h fa his liiit of the foissils fmin the island furthest south of the 
group off Point Fallidcailr Ijnke Huron, hk Billings notes that the 
occurrence of Modioiopsia parvui&niiu, Vatmx^mia 
PUtiTOUtnuiTia alamhiea and Lin^pda Huroii^mnaf species known to 
occur in the Cha^y of different portions of Ontario^ notably in Gie 
Montreal-Ottawa-Champlain Basin, No evidence of the prcAonec of 
the CliAxy waa obtained by me from the numerous oollections e^tamined, 
but the foregoing deteminations made by Billings are undoubtedly 
accurate and the presence of the Chaxy fonnadon in the region in 
que^^tion must accordingly be recorded from the * island furthest south 
oi the group off Point Pftllideau+" 

BLACK ftIVER AND TRE>iTON FORMATIONS, 

2, Saint Joseph Island, Gravel Point, Lake Huron, T, Wcsjton^ 
1&S2, 

3, Goat Island, south of Laeloche Island, Like Huron, Robert 
Bell, im. 

4, Great Clocho Island, near Little Current, Lake Huron, Rol^ert 

Belb im 

Inland opposite camp nair junction, west side Lacloohe Island, 
Murray, 1847, 
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6. Wefifc sidfl of LaclocKo laland, l^ke Huron, Ales, llnrraj^j 1847* 

7^ TtglftTidti; between lacloclifi lalflnd ftiul MflnitouJin IslAiid, R. -Belb 
1S59. 

8. Fossils from tha lower bed of tlio escarpment we^t of the limfr 
kiln near Hilton Village^ Joseph Islftnd, Lake Hwrop, Ales. 
Murray, August 15, 1860> 

9, Fo^lIs from the south-w-esbeni PaLlideeu Island, opposite the 
Bruce Minca Location, A, Slurray, 14tb LSeptembcr, 18S7 p 

10+ Iidend west of Grant liilitnd. 

CTICA FORSPATIUS. 

II. Along the shores of ShetjiienAiidod Bay and [sUtidMi A ilumiy, 
1847. 

13. TKlftuds north of Maple Capo, Manitoul in Iskud, Lake Huron 

(collector and date not gliren on the Hpocimena, but probably 
A. Murmy, 1847). Zone of Smith. 

IJ. Little Curreutf Manitoulin Island, Robert Bell, 1892. 

LDaR.tl?(& Olt nECIIMOlffn POfLUATIO.m 

14. ^untiRiti^fAa fio^ 

Manitoulin Gulfp Head transitioD bed4^. 

15i Betwixm Cape Crocker and Montrisor (collector and date not 
given.) 

16. Mauitouwailing Bay, Lake Hufun, In th« upper part of the 
** Hudson River Gruupp” R. Bell 

17. LedgCp top of slialen East Gore Bay, R. Bell+ 18G6. 

18. Wekwemikoag sliorci Manitoulin Jf^knA I^ko Huron, E. Bell, 
1892. 

19. East side of Gore Tkj, top of eliff, H. Bell, 1867* A comming¬ 
ling of Richmond and Lorroine formation species occurs Ln the 
collectian. Both formations probably occur in tho csearpiDenk 

20. East $ido of Goro Bay, ledge of top idmle» 3iIanitonIin Island. 
lAke Huron^ R. Belk 1B67, 

LORBAI^’R FOnMAtEOA. 

3L Griffiths Island, pear light house, Alex. Mnrraj, 186L 

32. Wckwemikong, Manitonlln Island, Lake Huron (collector and 
date not given but probably Alex. Murray)* 
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23. Establishment at ^lanitouwaaingp Manitonliii Island, (collector 
atid date not given), 

24. Fosaila from a point about 20 ft> high at K. K point of Bnim- 
mond Islandt Huron. Alex. Mumiji Atig. I4j 1861. 

25. Cape Smytli+ Lake Hnroup Kobert Bell, IB5&. 

26. Cape Biohr Lake Huron, Robert Be\]j 1859. 

27. East side Manitouwarung Bay, near liead^ Robert Bellt 1865+ 

28. West side, Gape Kobert^ MaoitouUii iBland, Robert Belh 1865. 

28. Ka'ga-wong clewdngt Manitonlin Islan[.lf Robert Bell, 1865. 
East side of West Bay^ one mile from villAgeip Manitoulin Isdnnd, 
Rol)ert BelL 

29. East aide of Gore Bay, Manitonlin Islandj Robert BelU 1867, 

30. East side of Gore Bnyf R. Bell, 1867, (Middle Terrace). 

3L South Bide of Laclochc Island (coUeetor and d^to not given). 

32. Brumroond Island, North Point. 

CLINTON ASt> N'lAGARA FORM ATI OSB. 

3."^ Cliff over Cape Wingfield, about 138 feet over ilio lake, Mani- 
toiilin Island region. Lake HuroUT A- Murray, July 18, IS6L 

34. McLeod Harbourj two milea north of harbonri K. Bellj 1859. 

35. Provldenoe Bay, ^lanitouliii Island, Lake Huron, II, Bell, 1865. 
North-weist comer of J{a-K<M>wong Lake, R. Belli 1868. 

36. South-east extremity, EUzabetli Bay^ Robert Bell* 1865+ 

37; Nortlnsast extremity of South Bay, 3Ianitoulin Island, Robert 
Bell, 18G5. 

38. North-west extremity, Manitoului Island, IL Belli 1865. 

39. Ninety fossils from one mile S, S. East Head Gore Bay^ 31aiii' 
toulin Island, Robert Bell, 1 §66+ 

40. Top of chff, Eant Gore Bay, H. Betl^ 1866, 

41. %Vehweinifcong HiJb Manitonlin li^land, Robert Bell, 8ept., 
1892. 

42. Lot 28, Concession VI., Townsliip of Allans Manitonlin Island, 
L^ke Hunon, Robert Bell, 1892. 

43. South side of Manitoulin Island oppogite tlie middle of Stone 
Lake, same as Ixit 28, Con. VL, Township of Allan, Robert Bell, 
1892. 
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44. Between South B&juiouth and Blue Jjiy Creek^ half wa}^ m the 
centnil portion of llie arujA supposed lobe Guetph in &gej Grand Mani- 
toolin Island, And, 

45. Miclmers BiiVt west side, Mauitoultn Island, south shore, Ami, 

18 &@. 

4^+ One and a quarler mile from where the post rood erosaqa Blue 
Jay Creek, betwoon ^lichael Bay and South Baymouth, Tow nship of 
Tehkummah, Gi^ud Mauitoulin Island, Ami, iS&8. 

47. Between Manitou and Blue Jay Creokj Tow^nshlp of Tehkumnmht 
Grand iManitoulin Island, Ami, IS98. 

48. Lodgies about two mileJs north ol South Bayniouth on the mad 
to Michael Bay, Grand ManitouLin Island, Ami, 1898. 

46. Old coral reef, six nules north of South Baymouth, wrat side of 
bay, Tow^nshLp of Tehkummah, Grand Manitoulin Islmud^ Ami^ 1893. 

50. FossiIb from Cape Chin, Ltike Huron, Ales+ Munay^ 1848. 

51. Entrance to South Bay, Manitoulin Tslundp Bobert Bell, 1805. 

52. Barrier Island, Lake Huron, foasik from locm fliabs of limestone. 
Fontamema beds, (collector and dale not given). 

53. Cockburu Island^ Lake Huron region. 

V 

54. Drummond Island, south-west end^ A. Murray^ 17, i82&. 

55. Fairview Cove^. Dmmtnoud Island, Lake Huron^ llobert Bell, 

186S. South side and west end of Drummond Lake Huron, 

Geoi+ Survey collection, determined by the late Mr. E. Billings, 

56. Eaat side of the village in the blglit of Wmt Bay, Mauitoulin 
Llatuh BtJl and H. G. Yenoor. 

To this hods'^n are aaaigned the gray ahalea^ ooml-benring rocks^ of 
the southern portion of the IsUndi and eream-coloured and gray fossili- 
ferouB limestones of the south shore of the Grand Manitoulin Island, 
near South Bay Alouth, Lake Humn, besides the gray limestones of 
Flow er potSr Perseverance and Cove Islands. 

57. West nido of Tliomas BaVp south shore of Mnnitoulin Island, 

like Huron, H. M. Ami and W, J. Stewart. July 29^ 18&8. (Zone 
of dairo«riMfn Hall.) 

58. IrvLug Point, east side of South Bay 3louthp Grand Mani- 
toulin Tjisland, Like Huron, H. M. Ami and W, J, Stewart^ July 29, 
1898. 

59- Flowerpots Island, near the llghthoUFto, Lake Huron, H. M. 
Ami, 1898. 
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60. PerrieYeraRM Island, Lake Huron, H. M, Amir 189S. 

6L Cove I^biiidt near lighthousOf H. M. Ami, 

Be!>ide» tbe liixtve there are a large number of geologicnl eollectious 
to which a pieclije geological horizon oonaot bo assigiied without doubts 
inasmuch aa the evidence afforded by the materiiil.'i estatnined. was in- 
audicient. Of these eolleetiona there are those w'hich indioito the 
presence of 9unm]it beda of the Ordovician system, but w'hich on account 
of the character of the oiateriab cannot serve to determine wdiether 
the Lorraine or Hichmond or both occurs. It is greatly to be 
desired that further material be obtained so as to complete the work. 

Foasils from the Island forfchost south of the group off Point 
Fallide&m I-afce Huron, aa determitiod by the late Mr. Billinga, indi¬ 
cate a horis^on which Is doDidedly older than the Bird?*ey*" a^nd Black- 
Hver formation and point to the extebence at thia locality of the 
Cliary fauna and formation. Additional material from the locality m 
much desireri. 

Aa regards the presence of the Guelph fufriiation, the writer has not 
as yet recorde<l any occurrences of typical upecies of fixpiila of this 
fomiatioD In the collections examined from the Grand Manitouhn 
region. 

Accompanying my report, now in the liandn of J)r* R. Ball on tlm deter- 
minatioua of the organic remains fixim various localities, in the Geolo¬ 
gical Survev ^iluoeum will be found a gqiiejnai review of the paLieontO' 
logii.'al evidence at band in the writings of the following geologista and 
palieontolDgists: J, J+ Bigsby and Charles Stokes in 1^524; of Clmtles 
Stokes again m 1S40; ElkanaJi Billings in 1362, 1363 and 1366; 
H. Alleyne Nicholson in 137f5; George J^mnings Hiiide in 1376; 
Arthur H. Foord in 1339; H. M, Ami in 1392; F. Wliiteavcs 
in 1396; H. M. Ami in 1399; and L. M. LamlR^ in 1600 and 190L 

It is ejttreuielv dcairable that furtlter oolloctions be obtained from 
the Ordovician and Silurian suecessiun of the ManitouUh [island diis- 
trict of Lake Huron, inasmuch as the sedimentation of that area is 
not only ijuite distinct from that of the Niagara and Toronto diatricts 
of the Ontario baj^in» but bears strong reoemblanoc to the succession 
known ami recorded in Indiana^ Ohio and Kentucky to the souths 
as well as to that of the Island of Anticosti, in the valley of the St. 
Lawrence east. 

Especially is this resemblance a striking one aa regorda the calca¬ 
reous Bedlments of the Richmond formationr whose presence in the 
Grand Manitoulln island had not been hitherto detected. 
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if, OrJid 

Faunal list^ tog^the-r with the horizon they iDClicatf} wepe prcpaTOj 
by me during the year 190-* from various localities in Central and 

Eastern Ontario and in a portion of the Province of Quebec along the 
Ottawa Valley^ 

From Belleville, Havelock, Douro^ Danimer, Venaikle and Oak 
Lake settlements and other localities m Central Ontario, aa well as 
from twenty five localities id the Kiogston diatdct, such lists were 
prepared for Dr. A, K Barlow’s and Dr. K. W. Elis's reports respectively. 

Faunal lists were also prepared by me during the year from nnmer' 
ous coUeetions snd localitieg in connection wdth the Pembroke sheet 
or geological map of the Ottawa Valley about Pembroke m charge of - 
Dr. R- "VV. Elhj, The geol«>gical horizon iadi(ated by the fossil remains 
entomW in the Htrata from which they were derived has also been 
added. The separation of the linies^tonea of the Chasey. Birdseye and 
Black Kiver, and of the Tienton formations, w hich occupy distinct 
positions in the wucoession of Ordovician i^trata of the Ottawa Valley 
was carefully effected and the value of the paSajOntological determina¬ 
tions and e\ddenoe thusl; obtained materially assisted in the mapping 
out of the various strata and formations In the districts To theise were 
added lists previously determined by J. W. Salter, and K Billings 
from varions locftlities in the Kamo district and published in scntteired 
reports. 

Some of the nsow important oollections examined ore from the fol¬ 
lowing localitiffl Paquette's Rapids, Fourth Chute of the Btmncch^m, 
Clear T^ke, Allumette lHUnd,AVestmoath*FitzToy,pBckenhBni, McNnb, 
Stafford, Torbolton, Aylmer and ■MarllK>rougli. 

Tlicae faunal Ikta, together with the horizons they itidicat^i nre 
intended to accompany Dr. EUs's report, in the form of an ' Appendjjc/ 

Similar liste were prepared by me from the determinations mode by 
mynedf in conjunction with Dr. R, W. Elis's work in the counties of 
Prince Edward, Lennox, Hahtings, Addington, and alsatn the Kingston 
district during 1901. They include the following loeRlities Kin^ton^ 
Portsmouth, Ridean litarion, Kingston Mills (Piloceras beds of Billings 
the ^ne of Xanno nufcfua Clarke), Kingston Quarricij^ Collins Bay 
Quarries, ^Vestbrook Hill, BatteniCa (Vanluvin^s mills of IS03 
Report), Wolfe lelafid QuarrieSj Simeoe Island, HorKc-shoe 
Inland, Gildcfisleeve's Quarry, Picton, West Point near Sandbanks, 
Barriefield Hill, Dearlmnn's Cove, Cherry Valley, Voesey Point, Ox 
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PoiQt Quirries^ opposite Mississapa Point and BeUevilk, Barytes 
Miaeat Woodruffs^ lots 16 and 17 + Con, lY^ alBoaoutih half of the lot 
I 6 p Con, Y and lot 15 ^ Con. Y, in the Township of Kiog^tonk County 
of Frontonaa 

Notes on collection of fossits^ Ax., made in 1&06 bj Mr Eugene 
Costo and mpelf in Central Ontario were prepared by me in oonnec- 
tion with Dr A. E. BarloVa and Dr. Adams's work on the geology 
of that part of the province. 

The tipeeicB of foeisLi remains recogniaed in these collections were Ustodt 
the horizons which these predicated were also given, together with brief 
descriptions of the leading characters of the strata from w^hieh the fossils 
were derivede They include eollectiona from a number of amall out¬ 
liers at Oak LakUt Kound Lake, Breckenridge, Shunick and Vansikle. 

TIiORe notes were duly handed to Dr* A, E. Barlow and form a pto- 
liminarv note on the fossils found in the Palaioisoic formations of Cen' 
tral Ontario^ along the line of contaeii between them and the ArchBean. 

C- A'oew 55ciOlia. 

Considerable progroas ^ connection with the descriptions ’ivork oh 

and classUication of the faunas in the SUtiriau system as devdoped in 
Nova Scotia, with special reference to the Anaaig sectioiip Antigonish 
Co. In this I was assisted by Mr. C. Frank King and s few' drawing^ 
wxre made lij Mr* Op E. Prudhoinme. Inasmuch as it is not only 
important but necesiwry to have proper lllnstrations made of the 
various species represented in the departmental collections, the writer 
desires to emphasize the urgency of the needs of illustnitlug the various 
types which fotui a series quite unique for this continent both 
regards their assemblage and characteristicB, 

U, i>itrmon of JUthnology and Archoioioffif. 

Some time was also «pent in entering and cataloguing the ^-arlous A<:c&Munii uk 
additions to the ethnological coUectioa of the museum made during the 
year. This«o collections are obtained by the meral>et^ of the field staff 
during their explorations or froni the general public lntero«teii in the 
discovery and preservation of Brchffological rectj'rfia in Canada. 

A list of the accedeions made to the ethuelogical coUections dur¬ 
ing the past year appeera in another portion of this Summary Kupori. 

E. Important to Palt^itolvgical coli^Hon^^ 

An important collection of fossils of Cambrian age from Cape Breton, o^pa Breum 
■was received in Fehruaiy^ through Dr. G. F. Matthew' of St. John* 
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Jfew Brunswick^ which serves to illustrate the various fomtn thamct- 
eriKiii^j the geological farfiiations of that portion of Xova Secitk. There 
19 a sitriking resemblance between these fauon.^ of C&pe Breton and 
correflpon<ling faunas in Wales, The follo^-ing localities are represented : 
^Trout BnwjtsT Mira River, RHcaEw>nieT McAcLasns shore^ Barachoi^ 
Station, I.C.U, cuttings Long Island, ^Iclnnis Brook, Gregwa 
Brook, Dugald Brook, Muljeod Brook, Boisdale. 

These form a valushk addition to onr already extensive collection of 
Cainhrifin fossils. Owing to lack uf space^ however, it wiil be 
nible to exhibit them untdl the alrauly over-congested condition of the 
mu^xim iH ndievcil by the erection of a new bnihiii^ig^ 

To Dr, G+ F. IMatthew the depart loent k further indebted for deter¬ 
minations of species from the Cambrian of Monut Stephen, collected 
by myself in IJ^ 9 L 

Accessions to the paWmtological collections of the department were 
recorded and many of the apeolos represented deterraiD&i in so 
far as the mode of preservation alkswed. 

Ackiwwl^ifv^ The department h again under obligation to Prol D. P, Fenlialiow 
of McGill University, ^lontreal, for ideiitifitatiorw of fossil plants sent 
bo him for determination. Several collections which were in the hands 
of Sir William Ihiw^m, in Montreal, at the time of his di^th, have 
been determined by Prrnfr Fenhallow and f-urwardetl to the (lojiart- 
ment. 
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F. BiUiorj^'vph^ CfitKidifin 

A numlier of additions to the ^Catidogne of writings on the Geology 
and PaiAKmtolog^' of Canada " in courts of prepo ration and o(»iipletioii 
were made by me during the year^ together with tho references to tlie 
cTurent literature on the same subjects for the year 1901. Copies of 
the ^ Bibliography of Granadian Geology and Paljcontology for 1901' 
were pmpuroii during the year^ and a number of abstracts of the Icad^ 
ing Works (m llie [laWmtology of Canada wore prepared for Ilr. R. 
Keilhack^s * Geologischesf Centralblatt" in Berlin, Germany^ for the 
Transactions of the Royal t^Niiety of Canada, and also fra the Inter¬ 
national Catalogue of Bcientihe Litemture in connection with the 
Royal Society of England, for which latter,^ Pr^Kf. J. G. A<lami of 
McGill UniverailVs k the racoitlcr^ Tlie whole catalogue to date counts 
upwaids of five thnu^nd references to Oinadlsn publicadona oo 
geolog)' and palaeontology. 
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f?, in fJr^iU Briiain- 

When in Europo during the nnmthis of June and .FulVs compnrAtivo Stiuiliw iia 
studies of the faimaa of the Silurian of Greftt Britain were earned on 
by we In the British ^luaeunip Natural History Department, and in the 
Mueeum of Practical Geology in cesnneetion w^Lth the Geological Sur^'ey 
of Great Britain, as well as in the Museums of Canibridgu aild Binning^ 
ham Duiveraitiest also at Ludlow in Herefordshilrt^ 

At the Iftst-iiajiied place, collections of fosaila were made illuHtrating 
the faunas of the Lower and Dp|«rLudtow, theTilf^tone and Old Red 
Sandstone This region eonstitutes the elassic ground of Sir Ro<ieriek 
MtirchUon^ ^Siluria/ and the materials obtained will be of spe¬ 
cial value in deiining the limits of the vamufl gcoiogical horiitons 
occurring in Eastern Canuda and rouiiiaring their faimnB- 

While in London, some time was spent with Br. Hcniy Woodward, Wwkem 
of the Britisli Museani, in examining a colleetionof trilobites and otlier 
fossils fi'om the Cambrian of Mount Stephen, in the Canadian Rooty 
mountains, recently made by Ktiward Whyinpori Esq. 

Jor l&OB, 

During tho year 1^02. a numl>e!rof papers bearing upon the geology liibliufrruiJiy 
and palaeontology of Canada^ including some of tlio official reports pu^ 
blishcd by this department^ were prepnre<j by me and publishofl either in 
full or in abHtracl\ follows :— 

Appendix. Preliminary llstJ? of the organic remains occurring in the 
various geological fomiations compriRcd in the rnap of the Ottawa dis¬ 
trict, including fc^ination^^ in the provinces of Ontario and Quebec, 
along the OtUwa, pp. 49 G—7T Q- Annual report, part G, Vql. XII. 

(Appendix to report by R- ^ Ella) No. 741+ 

On Meiimirm Baily. American Gcokigiflt^ Vol. 29* 

No. S, p. ISS* Mimnsapolis, March, 1902. 

•The Great St Ijawrencc-CHmmplflin-Appalflcliiftn Fault of America 
and some of the geological problems connected with it.' AbetmcE* of 
Proc. Geological Society, London, Ko. 764. Serlea 1901-02, pp- 129- 
130t and l3l (dbeuasion) London, Eng.* June, 1909. 

' Bibli<jgr*phy of l>r. Goorge ^1. Dawson\ Canadian Recoixl of 
Science, Voh VlII, No. pp. 503-510. Montreal* July, 1902. 

Separate issue, December 17* 1902. 
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*The Meao^flrbtmiferoua ago of the UiiiiMi and Riversdalo forma- 
tions of Nova Sootm (R«ad before the Goological Society of AmericB, 
Jan. 2, 1902) abstract. ScieDcCr YoL XVp Ko. 3fi6j p. 90, New 
York Cityp Jam IT. 1902. 

Notes on the AU^y meeting of the Geological Society of America^ 
lield December, 1900. Catiadbn Record of Science^ Yol. VIll, No, 7p 
pp. 471^77. Jan. 1902. 

Annual Report of the Geological Section of the Ottawa Field- 
Naturalists^ Club; for the year 19014)2. Addressed to the Couacil of 
the O. F. N. C- (Read Jan. 14. 1902) Ottawa Naturalist, VoL XV, 
No, IT, pp- 254-202, Feb. 5, 1902. 

' Tlie Union and Riuersdale Fomiation in Nmra Scotia,^ (Discus¬ 
sion and correspondence,) Scienee N.S. YoL XV, No. 375, p- 392, 
March, 7. 1902. New York City, N.Y., 

The Cambrian age of the slates of Nova Scotia-‘ Geo¬ 

logical ^Magazine. Voh 9- May, 1902. pp- 21S-2I9, London. Eng. 

Field-notes on the geology of the country about Chelsea^ Que- 
Ottawa Field-Naturalists' Excursion, Chelsoa, Sept 6, 1902. Ottawa 
Naturalist. VoL XVI, No. 7, pp. 149-151, Oetdter 6, 1902. 

The Oi'dovician Succession in Eastern Ontario (Read before the 
Geological Society^ America, Rochester^ 1 >ec. 31, 1901. Science. Vol, 
XV, No. 3G9. New York, Jan. 17, 1902, p, S2^ abatracL) (With 
note on disenssioD by Bailey Willis M, Davis and Horn C- D. 
Walcott). 


(L) N(>TEao:? DBiLL!NoaoBTAiSKii iK Sis DjAMf^ND-naiu. Bore-boles 
nv TtJE BED OF THE St- Llawreixce River at VjctOHiA Cove. 
SlLLERV* RIGHT MILES ABOVE QUEBEC ClTY, QUEnECp 

Through the kindness and courtesy of Mr. E. A Hoare, engineer for 
the Quebec Bridge Co., Quebec, I had an opportunity offbtdod me of 
examining the drillingw extracted ftoixi the six diamond-drill bore holes 
which serve to Indicate the character of the rock formations and 
materials ocenrnng in the immediate vicinity of the abutmouts. anchor 
piers and main piers of the Quebec bridge now in the proce«» of 
completion. The logs of the different borings were carefully preserved 
in boxes, and the following notes have been prepared by me, together 
with the sketch BeetionE or illustmtloHS accouijjanying them. 
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or DRILLIKGU. ^ 

^"arth Sid« of Lawretice Hmr. 

iso* I Bore-kolE’. 43 Anchor Pkr, on centre line^ 400 feet north of 

Shore above water levd. 


No. 3 bore-hoie. 

After pcDetratiuK the surface «oil which consists of a saodj i<min £^r«-bolH 

one foot in thickne^ in which grains 
of clear quartz abound, the drill tm- 
verged ten feet of ftne yellow quortzo^e 
Band below which occurred two feet or 
more of rather inipure sondp two feet 
more of sand and gravd underlaid by 
two odditiouaJ feet of sand and liiie 
fluliangulir gravels Eight feet a^ere 
then traversedj in which liiDestone 
pebbles predoniioatep thus reacluiig a 
depth of twenty-five feet. Between 
twenty-five and forty-three feet depth, 
boulders of Trenton liuiestono usao- 
ciate«:l with boulders of Archieaii crys¬ 
talline rocks ami pebbles of sandstones 
bdonging to the Sillerj grit fortnation 
occur. Tliis bore-hole was not con- 
I tinued deeper. 



3^dy IDO^ 

Fii^o ycUow 
qLKjrriOM 


Irn^re 

SoAd a 
Stud m ivfa' 


UiHim paMIdS- 


Traidgn, SilJdry. 
aF\d AfcIibgoji 
b«wld«r-l- 




Ka II Bore-hole* Fifty feet oast of the centre line* 

Drillings oonelst first of «boat one foot of sandy loam, followed 
dow nw arti by eight feet of «iviart«Me sand rnlher coarser than tlio *■ 
materials exanuued in bore-hole So* I, together with a nnniberof small 
subangukr frogiueotK of various kinds of rock and sliale. Below thk 
the drillings consist of five feet of a fine, well mixed, di-ab^loured 
gravel underlaid by eight feet of coarse hmestone gravel not unlike 
that met at the twenty-five feet depth in hore-hole No* 1* The next 
twenty-two inches were marked by the presence of a boulder of 
fossiiiferoua limestone underlaid by five feet )Ui<1 oloveo inches of 
coarse and well mixed sufaangular pebbles of Hillery grit, Paheoreic 
liinestone, shale, etc. In the next two feet three inebes, a boulder of a 
dark crystalline Archwaii basic rock occurs, probably dyke material, 
with garnet, etc., underlaid by one foot seven inches of conree brown¬ 
ish gray ^juartwwe snnd associated with grains of felspar and gnts* A 
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lime-Atone boulder was met id tlie next five Lncfies at a depth <»f 
thirtj-four feet below which saud similar to that overlyicg the bouJdera 

of limestone just de^ribed abover 
occn rjred to a depth of one foot^ under¬ 
laid two boulder^ one, eoii^l^tiDg of 
sediiueiitar^' or Fal(^o®0iC limestones^ 
tlie otheTj an Arclufan gneiss boiUder. 
Eight LDclies of a dark-eoloui^j, cjuartz- 
ose sand holding fragments of gneiss 
the grains of both being suhangular, 
are underlaid by a boulder of Aretuean 
gneiss five inches in thickness, liclow 
which three inches of dark coloured 
sand occurred similar to that above 
the last mcntiune<i boulder. Sist feet 
-were then traversed marker] by the 
presence of bouldeis, of gray gneisses 
of Arcbican uge-j and others of Sillery 
grit, underlaid by some eight inches of 
dark sand similar to that justdeseribod^ 
in which were imbedded pcbblei^ of 
Sillery grit^ and limcfitone of Trenton 
or Black River age. The next ten feel^ 
reaching a depth of fifty-four feet, were 
driiled in solid rock of typical Sillery 
grifj similar to that w"hich occurs in 
the face of the escarpment on the 
north side of the river at Victoria Cove^ SilletA'. 

Xo. Ill Bonj-hole, 4ti0 feet from bdj§e line, on the centre line ; raea- 
surccuentH taken from the river bed. Bed of River Ht. Lawrence. 

Driiiiugs at this point consist of three feet two inches of drab 
coloured sand and gravel in which quarts grains predumiuaUf and 
fragments of fclsfiar, limestone, areujaccous shale (resembliug shales 
of the Lorraine format ion) associated with pebbles of Archiean and 
Trenton (Qrtiovician) age^ are underlaid by a bgulder of Arehiean 
rock eight inches in thirknessj below which arc four feet four inches 
of angular fragmonts of quarts^ limestones, shales, rather free from 
sand and well washed and preiijen ed. The next three feet eondsted 
of a white quartzite and bioUte (gneiss or coarj^ely crystalline pegmatite) 
boulder imbedded in a rusty, chocolate coloured sand followed down¬ 
wards by seven feet three inches of drab-coloured mixed fine and coarse 
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gntvel below which were struck boul¬ 
ders of Archpenii rocks consistiB^* q! 
light pinkish gray micscaDus ttod horn- 
blcndic as well m blotite ^cLss reach¬ 
ing to a depth of Dioetceo feet five in¬ 
ches. Similar gm%"el U> that jnat dcs- 
criVied abos'e the boulders of Arclucaa 
rocks then charaeteriac the diillingu for 
the neact ten feet seven incite^ down to a 
depth of thirty feet where a six inch 
boulder of tSilleiy grit was tniversed 
by the drill. The next eighteen inches 
wore charactci'istetl by a mixed gravel 
of linaes tone and shale fmgmenti* wlujse 
average size wn^ about one centiiuetre 
acros-s Ixjlow whichj nccoitling to the 
engineerp 'a piece of a boulder was 
picked up with the tw’^o-andna-half inch 
pipe'' measuring three inches across 
which consists of a pinkish Archfoan 
gneiss. Four feet six inches of famrsai 
ndJKedt angular gravel with boulders of 
Archa-an rock then follow^ under which 
occurred a bduldcr of fosailifcroufi 
hmestono of typical Trenton age as 
niay be inferred froai the following 
Sor^-h^ii£ Jfo. y^Fth Sitie. listfl of fossil remains recognized in its 

iruOL^ ; — 

1. Orihk Dalman. 

3. Lepketw (Pl^^tri/tmBonite*} Sow'erbj. 

,3. tnn^nifw/mVp Castelnau. 

4+ PacItydict^Aj sp. 

Montietdiporoidj indt. 

e. Triiohit^ fragment, too imperfect for Identification. 

For one foi^t two inehca below this Tbentoii lamldcirp similar gravel 
to that above the boulder occurred, followed downward by abouldorof 
Arehspaii crystalline rock to a depth of ^xtecfi inches deeper, below 
which again, similar gravel was struck to a depth of forty-four feet 
seven inches. In the next fourteen feet five inches, the drillings gave 
El gravel of grit and shulea. At the depth of fifty-four feet ** the tube 
broke ■” and the bore-hole was abandoned. 
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Bon-halc- 
No -L 


•South Side of ihr Sir Latorenve River. 

No. IV Bore-hole^ Bed of river. 

The drill iiijj-^ itfhich were exainined oa representioi; tJie fbat forty- 

eight feet of the nidterial obtain^ 
in thia bore-hole consisted of -■jcoall 
angular pieces of Archaean and Paleo¬ 
zoic rocks togctlier wdth water-w^om 
and well rounded and snhangnlar peb¬ 
bles of the rock and grav shale or 
siliccou!* mudstone. These- are fol¬ 
lowed downward for eight feet by 
drab^loured and subangular gravel. 
Then tw'o feet of somewhat angular 
gravel with rounded blocks of lime¬ 
stone and liouiders of pinkhdi gneiss 
wdth Sillerj" grit w ere tiaversed. The 
next three feet show^M the prepuce 
of a sand or gravel with dmb and rather 
dark coloured black shale with which 
w'ere assoeiated pebble^ of Areha^n 
gneissoid rocks and fragments of 
liruestone^ shales, etc., at times very 
angular. Three boulders of SiUei^r 
gnt or sandstone follow' witli lime¬ 
stone pebbles in the next five feet of 
the dnlLiiipi examined. These were 
underlaid by five feet four inches of 
similar rocks and pebbles, tliese in 
turn being underlaid by similar strata 
to a depth of §eveoty-j^ii feet seven 
inches, where sand and gnivel to a 
depth of two feet arc then penetrated 
in which pebbles of Trenton linicctone, 
of Arctuean gneiss, of Silkiy grit, 
black rihalc, etc., occur, hjllowed down^ 
ward by Trenkm, ArelHcan and Sib 
hry boulders to the Ijottom of the 
bore-hole at a depth of eig'hty-sii f-cet 
seven Inches where the drilling was 
al^andonod. 



Bort-hoiet Nti. A Srde. - 
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No, V Bore-hole^ Bed of river* 

PrilllDgs consist of drab coloured sand and gravel associated vfitb 

Silkry grit matorUlis to a depth 
ten feet, followed by eleven feet of 
sabangitlar and rather coarse sand 
^ith felspar fragments, Itt turn tinder- 
laid by a Sillery grit bonJder three 
feet six Indteft in thickness below 
which, two feet three inches of a 
coarso ftand, like that above, id which 
bonklers of gnehui, limestone and grit 
occur. 



One of the limestone boulders con¬ 
tained L^pi^fta (Fl€ctamt{>nit€») ^ri- 
certj Sowerby, indicatiiig clearly the 
Trenton age of the mass. A typical 
Sillery grit boulder two feet thick 
wiui then struck, whilst the next seven 
feet are ohanicterissed by a mixed 
coarse and fine gravel with pebbles of 
day sKto, etc- This material prevails 
throughout the driUmgs downward 
to a depth of fifty feet seven Ineh&j 
whilst the next twenty-six feet live 
inches, are marked by tlw presence of 
well washed quartzoso sand with grains 
of felspar, chlorite, etc., reaching to a 
depth of soventy-ijeven feet w'bere the 
drill stopped. 


B^rc-hot<, JTb. S. Siaii(A Side. 
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No. VI BciFe-hole^ Clc^f bo .'frouth uliff. Soutb Anchor Pier, 200 
froDCL foot o£ cLiOr. 

Eleven feet four Lnohed of u fine grAiriiCd hoMO^mFouA bluislL gmj 
clay chumet^rriteM tho fimt sariea of drillings obtained. B&Iow this bed 

of day a layer one foot in tkickneisH of 
a more or Ic^ arenaceous and calcar^ 
eoua clay oc^urredp wbitl!i, wlien ox- 
pOf^J to the ain forms a rather strong 
natural cement^ the gralua adhering to 
one another very firmly^ loUow«d by 
Aome thirty feet three inches ^jf a more 
Or pure though at times arenaceous 
clay. At a depth of forty'-thteo feet 
four Inchee^ a boolder met with' 
about six inches in thickness, belotr 
T¥hich occurred three feet three inches 
of a wkitiBli gmy ven’ iim claVp Ln 
which aSlIlery grit boulder was Btruek+ 
This elaj resembles the hrst or surface 
day de^cHbod in the drillings from 
this Ij^jre hole, Six feet five inolics of 
a coarse ^ndy clay, niostly sand fol- 
lavr, belovf^ which is a similar stratum 
eighteen inches thicks forming a com¬ 
paratively iftrong natural cement. 
Coarse angular Hand follows two feet 
in thickness ; then a Si fiery grit boulder 
twenty-two inches in diameter, Ijelow 
which are five feet two inches of a 
coarse msty mx\df coatinning to a 
depth of sixty-three feet six inehnsr 
The drill then traversed the solid rock 
to a depth of fifteen feet No sample of 
the rock traVE*hsed, how^eveft w as pre* 
s^?iit ill the dnllingH, bnt it is very 
likely, and most probable tlsat the Sil- 
!ery grit rockJ^ wert? utruck at the 
depth of sixty-three feet six inches and 
l^enotratad to the seventyMsight feet 
SIX inch levek int given in the log acoompanying the drillings 
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NOTK. 

Ill L‘^Diiectioti vrlth the building at the picna, abutmeDtss Ac,, of thfi Itvi^pniiwp 
Qiieliec bridge, a number of interesting specimen a were obtained and 
forwarrJeiJ by Mr. iL P. Dam eontracfcor, through his manager^ Mr. 

A, A. Stuart, to the department for ejcamlimtion, iind ns donations to 
the Museum. These Include fossil plants obtaitli?d friim exeavitions 
in the caissons hath on the north and south slopes of the St. Law- 
reins> river bed, Yiotoria Cove^ Silkryj and sainples of rock material 
in which these were found mibedded at various depths from the sur¬ 
face. Besides theses a fine block of eofiiaely crytilalline Hvcnite or horn- 
blend ic granite employed in the oon^tructjon of the piers and abutments 
^rom the quarries at Kiviijre k Pierre way abo preatented by Mr. Da via UuLliUiiiB 
to the Natioual ^luseum which servcfl fco iUustraU" ailiuirably the various 
charaOHus of this budding matenal so exeellent for heavy niu^^nry. Of 
this n>(:kr ^Ir. Da^ds informs me that a single block w'as ijuariied w hich 
contained not Icaa than 1,900 cubic yarde, even and homogeiieuus 
inatmeture throughout. This single block thus weighed no less than 
9^O60>8IO 11 m.^ equivalent to 4,535 tons. The rock is nf a light pinkish 
gray colour, quite plenislng to the eye, and takes a high polish, dresaee 
and cuts well, coustitutiDg In a iiiarked degree a highly clesirable rock 
for he^ivy works and foundationa- 

Gl!>:»LOflV OF THK HITF OF THE QUKDKfl BrIME. 

Early in October, with a view of dctcrfiiining the rock muteriftls 
and geological formations upon which the abutments, anchor piens and 
main piers of the Quebec bridge reated, the Eugiru«?t in Chief and 
Deputy Minister of Railways and Canals presented a request tliat 1 
should make a report upon the same. Tho result of ilie examiDation 
made by me from during held-work of IBOl^ of tho drillings obtaineil 
from the diamond drill bore-holes, along the nhore and iu tho bod of 
the I.,awronce river at %^ictoria Cove, Sillery, eight miles 
above Quebec city, were vcriried and a report prepared, which has 
been transmitted to the Deparlicient of Bail ways and Canals and a 
duplicate* eopv of the same wosdepoflited with the Acting du^torof this 
department, and reads as follows : — 

PrELIMINaRV RkPOKT os TJIK GliOLtKTHCAL FoUMATIOlSiS IX THE 
Vicixm- or the Qt-unKC Bmuge Piers and Auutvikxts, 
Yictohia Cove, ISillkby, Qtir. 


From the eAamluAtlon made of the materials obtained from w-ltbln 
the L'aissoQ of the south main pier of the Quebec bridge, as well m of 
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the geological forxnatiocta nJong the north and south chorea of the St- 
lAwrence river at Victoria cove, SillerT, QuRts ^ conclude 

that there are at least three distinct gjeological forraationa upon which 
the abutments, anchor piers ami the north and aouth main piers test, in 
the following ascendiog order of saccoRsion and of age 
1, The Sillery grit fonmation. 

II. The boulder clay or glacial drift formation. 

Ill The later Pleistocene fomnation. 

TDE ABUTMESre. 

The abutments of the Quebec bridge, both on the Dortli and south 
shores of the St Lawrence river, rest directlj upon the BiUery grit 
formation^ 

This SilleiT grit formation consisla for the moat part of greenkh 
drab^weathering and grt-enish-gray sandstones or coar«e grits frequently 
asenming the character of lino conglomerates with white quarts pebbles 
at time the sire of peas. 

These sandstone#! are sometim&s slightly micaceous, and occiusionaily 
hold scales of green and black shale, and a few spangles of graplute^ 
They are often qalcar©;>iis. They usually present massive beds, and at 
8illmv the type locality, many of the layers are (quarried for building 
purpones, the atone being used largely in Quebec city. When brokeUp 
the rock presents a slmrp, cutting edge and fracture, the grains of 
material ctuopoaing the rock being strongly cemented together. 

THE Ar^cnoB rlEB^ 

Tlio north anchor pier rests directly upon the Sillery grit formarion- 

The south anchor pier rests in the upper strata of the Later FJekto- 
cene or boulder sand formution, which at this point consists for the 
most part of fine clay and stand hlling the mteretice& of rounded, 
water worn and j^ul>iuigular boulders of Arcluean and Palieozoic forma¬ 
tions, such as are seen strewn on tlic bwih at low water, held in a 
matrix of atratUied and well washed sand. The Arch^n bouldera are 
as varied in composition, comprising as the rocks of that primitive 
series the I^urentian and Huronian systems os they are developed in 
the province of Quebec, including many emptives. 

T1IR IdAlK FIERS. 

The materials obtained from within the caisson of the south main 
pier indicate the prcuence of both * the boulder clay or glacial clay ' 
formation, arid the " sand and gravel formation ■ or later drift. ' 
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The bottldnj* ct^y orglMciAl drift fonimtion oceupiE^ by far the gn^t^r 
portion of the area npon which t^ic south nmn pier 

This * boulder clay * is the characbeiistie * till ' or glacial clay of 
gtiolcgista^ the ' hard-pan ^ of Cana^Hao am] other Anieriwui engineeni. 
It was depofiited here at a remote period during the Glacial Epoch of 
geologists. 

This formution consists of nn indurateti, eompich lough and un- 
htr&tLfied rock-mass, composed of rounded^ angular and sub-angtilar 
boulders ami pebbles of Ijiurentiaii and AreljJi^ngneif^seis and quartz¬ 
ites, associated v,ith numerous boulders and pebbles of typirail Billeiy 
grit, sAndstoncfi and shales (of which materials the Gillen' formation 
is composed), besides well-scott^l and ^triatetl or glaciated pebbles of 
Limestone derived from the Trenton and Black Hiver 1inie?itoiie forra- 
ations of the north shore of the St. Ijnwrence, all cemented by an 
argillacwu H pas to, and hehl conq^ctly Utgethor. 

The materieds, however, that were obtalne^l from the two most w'est- 
erly compartments wdthin tlie eatsson, consist of the ' boulder sand 
and grav'd formation.^ lioundiH) and Kub-i*ngular boulders and pebbles 
of SilleiT grit and sandstones, of limestone, quartKitev giioissies and 
various other materials (not differing materially in chanicter and com- 
[KisitToii frsmi the lir^ubJers and pebbles constituting the boulder day 
formation), are held in a matrix of sand, wdiich, upon examhiationp 
appears to consist of weU w^ashed and hne grains of qiiartE, with <iCCa- 
sional grains of liornblendo and other impurities. 

Tills sand anil gravel formation is of later date than the ^ Ixjulcier 
clay ^ or glM;Liil ilrift furmarion, and wbh no doubt derived from the 
Hjuue, and Is a strati Keri deposit 

riiK oat’ll siAis PiKfi. 

Thu nortli main pier restaj uprm the imid and gmvd foriimtiun. 
From the materialH obtained from wiihin the caiEsan of this pier, it is 
evident that the bouldurn of gnelKS, gninitc, quartzites and limeaioiie, 
Ac,, w'hich ooustitute this formation, have their intenttice}! filled with 
sand and gravel, and that the whole is of Ncdimentarj origin, of later 
date than the ^boulder clay or glacial clay* formation, and probably 
derived fwm it for thu most iJart^ being deposited a^ modiHeiJ and 
stratified drift. 

(tSigned) H. M. AMI. 

Gcohigiciil Purvey of Canaila, 

Quebec, Quc., Octolajp 10, 
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OBOLO^siCAL aravEV depaktmikt 


The folltjwijig commauicutioTiA from the Deputy Miiiiater of RaiI- 
wrvb and CeiiAU And from the SMretary-Trewsurer of tlw Que^jec 
Bridge CMApaiiv^ ha^'e been recseived in the department;— 


T. 


Depahtmext op Bail^avs AStD Casals. 

Office op the Depitty MtsiHTEit anp Chief Eshiskes, 
Ottawa, Ost., Octeher 10, 1&03, 


My dear Dr. Ami, 


I have to aeknowdeclgB the weipt of yonr a^Mit able and intereeiiiig 
report on the geologies featui^ of the j^ite and vicinity of the milway 
bridge iti course of oonstruction over the St Lnwreqee near Quebec- 

Tlie mfomiation you have been good enough to mtpply me with, is 
precisely what 1 required, and I ahaEl not be under tlie mseesBitj of 
a^-ailing myself of your kind offer to supplement jour rejjort with 
further details^ 


Please accept my tlianks. 

1 remain^ iiea^ Dr. Ami, 

Youra sincerely and obUgod, 

(Signed) COLLINGWOOD J^CHREIBER. 

Chief Enffimer, 


IL 

Dr. H. M. Asit M.A„ D-S^.p F.G.S., 

Comaiissiun geologique du Canada, 

Ottawa. 

Clier monsieur, — J"ai en uffet re^u, hierdu Departemont dea ClieminA 
de Fer, copie de votre exeelient rapport sur leu formations geologiquBa 
des excavations du pont de Quebec, at vans remercie infiniment pour 
la jArt que vocw ave* priaa a oet envoi. 

V'otre bien d^Vou^, 

(Signi^) DLRIC BARTHE, 

Sfcr^i<iin-tr/aorier. 
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Ctrs'eral Bi^pobt on Till-: Work of 190*1 
(Dr. H. W. EUb.) 

The oflitt-work deriijg the ^i-iuter 1901-2, comprwed a rough OtBc.-worv 
compilation of the notes and aurvevs made in the Kiuiptoa dfetnijt^ 
chiefly by my u^istant Dr. R, Hugh Ells, B.A., and the propamtioit 
of the refiorta iind goi^logieiil ranp3 pertaining to the OtUwa river area, 

■w est of Ottea'A city, and comprised in map-sheets Koa, 119 and 123, 

Jn May, 1902, a few days were spent in company with I>r, R, Work in the 
Chalmers, in on esunuiiation of eertain points cenncete^l with the wort wSa'^'''^ ** 
of the late Mf. J*. J, Giroust, formerly of this department, in the 
county (4 Glengarry, Ont On June 10, 1 left Ottawa for Prinee 
Edwanl Island, to exatniiie the geological conditions in that province, 
relative to propmed borings for coal. This investigation extended from 
June 11 to July 1T. The rejjort on this examination is appended. 

At the close of this wt>rk, I pitKeeded to Gospe Iwsin to examine The riupr 
the structure of the Gaape oil-fleld when boring operationii, looking to 
the linding of oil in paj-ing qnantitiea, have Wn carri«l on continu¬ 
ously since 18l»9, by sevemi comijanies. The piinciikal work has been 
done by the Petroleum Oil Trust, Ltd, of laHidon, Kng., by the Canada 
Petroleum Co. of hlanchoeter, Eng., and by tlie International Oil Co. 
of fit- Paul, ^linn. Every facility for a thorough investigation of the 
district was nfforded me, as well as an examination of all logs of borings, 
pumping output, records, etc., connected with the operotions of the 
several comjtanies, copies of all which were obtaintxl. All the locali¬ 
ties where wells have been sunk were visited, and a copy of the 
jiliin of the Petroleum Oil Trust was m^ide, on which (lie sites of all 
borings are indicated. Attention was paid to the gcoh^gical structure 
of the basin in which the oil occurs, and the presence of soveml impor- 
font Imos of faulting was detennined. Th^o ovid^tly traverse the 
area from north-west to Muth-east and ate somotimes' found closelv 
a-iwmuited with the iseveral lines of anticline in the district. A report 
OB the w'orfc has ijeen propared, sJuiwing the nature of the work 
al e«dy done mid the output of the Several wells from the . ommcncc- 
ment of Imring opcratiuns, which is also herewitii subuiiited. 

At the close of my work in Gospti I rotumed to New Brunswick Work ia 
OB Aug. 13, a d in company with Mr. H. S. Poole of ttalifax, 
visiteil some points of gedogieal interest relative to our wort ' 
in the iouthHc^fom portion of the province. In tbia counectiim we 
exBtiiin^ the works of the lutetcolonial Copper Co. near Dotvhester, 


A GEOLOGICAL Sb'RVK? PEPAitTWE?CT 

Mid the oil wells of the Xliw Bruns wick PetroJemii Co. iilrAir Menimiu- 
cook and in tl^^e township id HillaborougiL rieverid sections were 
made of of the divisional of tlie Lower Curboniferou^ fornuitioiit 
and some time was spt^nt so stud^’lng the rocks of tlie Up[»eT C^iiilxmi- 
formation as develO|>ed about Biiy Y^-^rte and in the Tonnentine 
penin-Hula, Ln order to, if possible^ obtain certaiii data with re|jfan:l la 
the thickness of that formation as seen on iVince Eiiward island. 

KmpHtiTn T returned to Ottawa on Aug. and, after a week sj^ent in the 

oifice, pMKeeded in company with Dr- Whitento the Kingston 
district in order to complete fiome details of work left over from the 
previoua seasom In this conriection isevoml localities uf special 
inbeitint wem visited, possibly aifording characteristic (*y^iU for 
determining doubtful points of stnieturc in this area, and seveml gninMi 
collftctiona were obtained. We returned to Ottawa on 8ept, 11 and 
on the ^'4th I again proceeded to Xew Brunsw ick, where, in coinpuny 
Albert ihjJes. -^ith Mr. PtK>le, an investigittion wa^i made of the Albert sliale deposits 
found in Attiert and Westmoreland counties w ith a view' to oseerlaio 
their value as a po^^s^ible source of aMpplj f<Jr oil by distillation. The 
reptr^rt on tliis work is uIjw aubinittiwl I letuniecl to Ottawa on 
OcL 4. 

In connection with tlw work on the Kingston hheet my aosisttiiit Dr. 
K, Hugh Ells prctc edefl to that area fr in on July 28. iiur- 

vevs were -tjaivied on till tiept-. 28, and these have Ijeen plotted ready 
for compilation. The area in w hich these were chiefly made Is ounded 
on liie east by the Une of Hmstitigs county oiid an the went by the 
line of the Kingston map-sheet, Ko. 112, which uxtenda northerly 
from the Bay of ijuinte, at a point about five miles of the cliy of 
B<illerille^ thioush iSflcloc into the towndiipa of KlaJovLr and 
Griiii! 5 thoi-pe. These surveys connected the work of the lost reason 
with thattiono in 1884 by Mr. K G)a"e in the riintmoni and iladw 
district, and w ith that done by mpielf in 1880 in the tow nships of 
Clanoidon, Iktrrie and Anglesem 


Wor k by Di . 
Hugh hllj. 


Tiik Oil Ptixus of Qaspl 

Dr. IL rr. 

F I w flc Fcporfei on the rocks of eoatc rn Omipc in w hicli area the oil 

fieldi^of Imt district arc located, date back to tlio year |S44. The 
examination of this mm was first ma^ile on behalf of the GetJogicftl 
Sur^-ey by *Sir Y". E. Logan the director, a ad by his aasistaut^ 5Tr. A. 
Murmv+ In the reporta for thnt year mentton b made of the iM’cur- 
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rence of oil iipringi? at several In the diatrict travt^nsed bj the 

lower partion of the Dartmouth, the York and the Dougloatown 
rivers^ 


The aootion pub! island by ^ir Williiim Logan of the strata seen along pevi ti^ 
the shores of Gaape bay and Imin gives a very' fair description of the ™ 
rock fomiations whicit occupy tlie eii»terii portion of the penuiaulgN 
ThcT consi-Ht largelv of grayish sandstontsSr liiteratmfeiiied with gmy- 
ish nnd aoinetiiiics rwidLsh or bwwa aiiales, and the whole thickneiiM 
given for the rocks of the lierics, w hich are of I>evonian age^ Is alwut 
7,000 feet. Beneath these roeks is a series of limestones which Iiavg 
a thickness estimated at 2,000 feet. Tlicsc god ain f<BaLls in their 
upjK'r fiortkin which indicate a passage between the Bevimian and 
ftsiluriau systemg. 

Tiie geological aspect of all these forniiitiona lias already U^en very 
fully iliscuBsed in the preceding reports of this department, so tlia 
it will notheie be nccoK^ry to allude further U* this aspect of the 
question. 

The can^ of the idvestigation leading to the hsUow'ing report wa^^ Histo^- wf oil 
the detemiinati'ni of the problem as Ui tho economic occurrence of oU 
ill this district. For some forty years invc-stigHtioiis tending in this 
direction have been In progress by ■ arious couipniiies. and several 
reports mi the industry have Vjoen wxitten. Tlie early ofwrationfi by 
boring were without practical result^ but aWt 13 ycar> ago renewi'd 
attempts were made to thoroughly nitplore the area. In this work, 
which is still bdng prwiecut^d, a Itirgu amount of niowey has l>cen 
sjH! t, largely in boring operatioiifi. and an ntwoun* of capital esLpended 
reported at over n nullion of dollars. Much of this work was done by 
the PetnL>Umm Oil Trust with licadquarters in London, Englandp and 
later l>y the Canadian Petroleum C?u., with head quarters in Mancht^n^ 
ter. Other borings were made by tho Internatioliul Oil Co,, of in- 
neapolis^ and In all «ome &2 wells have l^n sunk, the ilepths in some 
ea.'^^ reaching 3,700 feet 

Of these thirty-nine w ells have been put down by the PetrolHUm Will* ^unk 
Oil Co,, t elve were^unk by the Canadian Petroleum Co., one by the 
Int^^rnatioiml, and two others reprt'tfcnting the barings of the t’arly 
da\Tj were sunk, one at the summit of the ridge near Shindy Bea^-hi 
the otSier inland about w^ven miles al:Kj\^ Gaspi^ basin near the oil 
spring on Silver brook. 

Qtntparisoiui liave l»wii nuide fmm time to time between tlie area« ^ 

in Caspe and tho^x of the oil ifes'««is Pennsylvanith end tile wtate* 
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meaE bos b«n repcatwllj mnde that the locnlJttea are geologiailljr 
aiiu.dtu' ftnd the conditions for oil j^Yodnctioa praeticsllj the same. In 
o far aa the geoloj^cal lioriM>ns are canecnipd there nuAy be some 
truth in theoc statements, fiince the oil territory in both cases is 
re^parclwl hh being in Devonian mchi Otherwise the eomparison 
faiis in some important respects, as will bo presently pointer! out, 

J^rjy vj^tM Kefeience is made in the prospectus of the company (Petroleum Oi^ 

oUbuiB**'*^ Trust) to opinions expnesBed nearly forty yenra ago by such wnineiit 
authorities ns Sir W, E, Logan, Dr, T, Sterry Hunt, Dr, Robert Bell 
and others. In so far ns any direct expression of opinion from these 
reporta is concerned it ia dithcult to ttnd anywhere any pronounced 
statement that the territ-ry la eiiutiently Dil-prodacing/ In point of 
fact no such opinion sjoidd then have bwu well put forward, for with 
the ojcception of the occurrence of small oil shows in the form of 
springs, and llw fact that certain aliale bands were of a bituminous 
nature, nothing further was then known. In those early days also 
neither tlw nature of oil-bcnring rocks nor the conditions which 
govern the occurrence of oilin prolitable r|uanti ties, were so clearly 
unereUtood as at the present day, w that the favounibk notices thus 
quoted must be taken with a groat deal of resers-e. 

TJnhv ;o tm. t.ie The tonditious governing the prenent occurrence of oil in all recey- 
oil fields tonday show that the strata aa a r le must lie in a nenr- 
ly horizontal attitude, or aiTecteil by slight undulatious, the amount of 
dip rarely execetling two or three degrees. Such are the conditions 
seen in the oil fields of western Canada (Ontario), in the caatorn and 
central states, and in the oil fields of Celomtio, where however the 
geoiogieal horizon Ix'longs to ft much mure recent date, I'is,, to the 
Cretaewus system. In no case has oil in paying quantities been 
ftmntl in America in lYa^fca whieli are much tilted and bruken, though 
iiidicatioiia of oli are quite eominon nnder such conditions aud even 
small quantities are found on boring. 

AaticUaea, The Broil in which boring operations have been carrieil on in Gaa].>e 
extends in a north-westerly direction from Seal C^ve,on the south side 
of Gaspe l>ay, to Foils linwk, a branch of the York river on the nortti, 
in a direct line, thirty-three miles distant. 'Hie district La traversed by 
aeverel lines of auticlinals which have a generally north-west course 
from the shore of the Gnif of St Lawroiire. Of these, the most 
nortlierly comes to tJie const at Cape Haldimand, whidl is Jjetw'een 
fSnndy Beach and the Bouglastown barachoia ormoutli oftIurSu John 
river. This has Ijeen nmnetj the Haklimand antidine. 
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Going Boutil^ the next line of nnticHde eomefl to the coast, near what T^ ^int 
ia known m T^r poiat^ on the south side of Ga^pti bay and is known 
wi tho Tar point anticlide^ The third, known as the Point Bt. Peter 
anticlinift ctnaoes to the Bea at a point between Malbay and Gaape Bay, 
while a fourth comva to the shore at or near Feroe. 

Gootl sections nre afTowled along the Booth aide of Gaspe Bay from 
Point St. Peter north-weat to Gaspe basin. Fairty gtKKl exjiOBiireii 
ftlfso seen alon;^ the several rivers which traverse the flistrict fron] the 
includln" the DartmoutiSj the York and the Bt. John or 
Douglaatow'n. 

The surface of the country, a MHort dlstitta^e inlojidi in UMiially very 
rnggiKb liigh ranges of hills, reaching in ptacee, elevations of «mutry. 
1,200 to over 1,500 f&et. The eountii' itself, is generally denoiely 
w<ioded and except along the lower pi nation uf the several rivers en¬ 
tirely unopened for eettlciaent. Owing to forest coveringT and tlic 
heavy deposits of drift, whidi are found over much of the area, good 
rock exposures are rarely met with the lioeB of the principal streams. 

On manv of the side atreams also, the banks are composed of clay, 
gravol or other ilrift. The thickness of these drift deposits has been 
found ill some of the boring locationH to be nearly 100 feet. 


An exmni nation of the shore section jshoa^t. that horizontal strata Thclincd 
are rardy found. Geoeratly the jamdistonea and sliales are tilted at a 
comparutivoly high atiglo, in some places ns much as G5 to 70 degrees. 

Faults are found at intervals not only along the shore aeciiont but can 
be readily retsignizcd on the rivers, and the strata are here In places at 
niigles of bO degrees. 

Tlio course of tim several anticlines Isas been traced b)* ntnnerowa 
travenies carefully aa was pcnssible- Tlie underlying limestones have 
in many cases been assumed to represent thCfHj., l^I^pectalIy where stiindj 
strata nre Seen on cither side. On the south side of the Dartmouth, 
tlic sandstones are inclined at 4 inglca as high as BO to 90 degrees, and 
probably an overturn of the formation fjccnra between Anee k Cousin 
and the mnutli of (Jie Dartmouth. Faults art' alt^o olu^rvi^l at fteveml 
[Xiilnt^. 

Of these faults, at least four wcltdehnecl ones ciccur on the sliore FnuVtJ- 
sectlan between Point St^ Peter and the mouth of the DougUs- 
town river* On tiie Nhore at the Narrows to the inner ba-sin at Gaspe 
villagCi there Is also a dislocation in oonnection with tlje antlclihe by 
vrhLch the beds are tilted at a high angle. 
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inliutd tli B faulted] charactA-r oljaervable at aeveml fH>iiit^ Thus 
year the liit^rjiattQimi Co's boring on soutioii 41,. north of th<? York 
river, a Tft'ollHiefiiit*d break is soon, by which the underlying limestone 
of SiluHtm age is brougntfllmrplyagiiinst the OovoniAa sandstone. At 
this brenk there are several oil springs, one of which is of krge size, 
and these appear to owe their exytteiice to this line uf foictnre. This 
line of fault can be traced south-east across the York and the John 
rivot^^ oepai-ating sliAj^ily the liinestonoN from the sandstones and it is 
ptwsibly continuous to the shore north of Mall:Miv- 

It ig very proljablu that moat of the oil springs of the disE-rlet are 
aituatetl along lines of fracture, ami in fact this feature is well «oen at 
several points. The hrmk which cross^tg the upper |jart of Gaspe 
basin at the village, is probably c^intinuOuB to the nortli-west along the 
syutJi aide tpf the range of hUla which occujjy the area between the 
lower part of the York Krer, and the lower part of the i>artiiiouth, 
and a amiJI oil-gpring is found on this piojectod line of break, about 
three niilcs west of the village, >Vom the high dips at the oibsprmg 
south of Sandy bradi where strata are inclined at an angle of 70 
degrea, it is probable that this bmik continues ea^twaid near the line 
of tlse Haldimand anticline, gince there is also a spring near the shore 
on its course^ ju&t inside the head of the bar at the OougliLKitow a 
barachois. 

From the abrupt changes of dipseen along the St. John and York rivers 
at aev-eral points where the amount of inclination suddenly cliuuges 
from 10 tcp SO degrees, it would api>eHr that these bTcakg are more 
frequent tiian hns usually been Nupposed. In Auch a folded, incline<l 
and faulted series of strata, therefore, one w'ould scoroclv'ejcpect to find 
highly favourable conditions for a productive oil-field, and tliia in¬ 
ference apjiears to be well su^tnined by the investigations of the IjLst 
12 yearsr 

In considering the question of the oceurrence of oil in Ga:tpt:< in jw,v- 
ing quantities, therefore, sfeveral oonditioELH must be observed. First, 
tise ooturrence of true oil-bearing strata ; gnd, the favoumhW poaition 
or otherwiBo of aucli strat^i for tlu; rf:'tention of oil if such ever e-Ei^ted 
in quantity ; 3rd, the oecurrence of faults and overtuniHl rocks ; lull, 
the occurrence of anticlines along which the oil is supposcfl to occur* 

As to the flnst proposition it may be said that while oil springy am 
found at w&venil points tliroughout the area, the rock-s of tlie forination, 
as seen along the nuuierijiu^ coast and river seetiono, do not djaplay oil 
at any point with the exception of the small quantities found in portions 
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of the dyke of intrusive rvjck which p 0 netriLti>jii the I>evoniau asnd- 
stx>n^ ncjirTar Point. These 5ecttoT|5t futtlbiU a good repre^iitiition 
of the sandstOfies and Khalofi uf the formation from the bott<im to the 
top- At the iiame time it must be admitted tliat oU id smaLI quantity 
does exist in some ptrfcioa of th<*^ sediment^ since ithjLH l^n finmil 
in several of the bore-holes. 

Til the seu4:ind place the tiJtod and faulted character of tSio cocks 
throughout the greater part of the IX>Yonian liasm, both of eastern Gospe 
and aloD^r finch rivers fui the Br^naventune and the t w'o Cascapedias to 
the westp are uufavoumble to the oocurrence of oil in quantity^ while 
the several faults which tras-^nio the fitmta along which the oil springs 
preminiahly occur would serve to carry off along certain lines any fniiall 
(Quantities of oil that might lucally occur, 

Andt thii-dljp the HnticUno«r imttead of being in low^ geintly inclined 
strata are lutoally sharply doHned; the inelination-s of the op^iosLng 
sides are often f^tcep and the axes probably complicated hy faulty 
can be in several uaite}i. 

In the C(>urae of the recent exjirrtinatioti of the area !f|>eeial attention Anticlinal 
was paid to the ooeurroneo of such feutures a^j faults and anticlines in tfawry. 
order to see if the thirty usually put forth that the produeilvo oils oro 
faund along anticlinal erowms woa nmintaine<] in tliiaarea. Asa result 
it may l>e statAd that such apiilieation cannot bo niaflo for the Gmpi 
district. A nuinbor of deep bore-holes were sunk on or very near the 
linn of axis oi several of the anticlines without finding oil at aU, or in 
but very Hunill quantity, while Bome of the wells which were put down 
near the centre of the synclines are recotiLlrd as much more prodiictive. 

In fact from the records of the namerouH w'ells those Iwred in the ecu- 
tral [wrtion of the basins are pnictically the only that have pelded 
oil in appreciable ifuantity. 

The oib found are of twu kinds* vk.p a light hiiibcr oil which haa 
Ijeon obtained from the upper or sandy of tl>e formation, and a f-Quad- 

dark green heavier oii which was obtained usually from the lower or 
calcareouR underlying rocks. It nuiy here be stated that the euppose^i 
|i(»ri?jon of the oilw would be found about the contact of the sandstones 
and ItTiiCistones ^ and w'hile in some wells there was a snuill showing at 
such places* in inany esses this line was passed without any result as 
to hnding the oil. Under auch circumstances the difHculty of locating 
welK with any certainty of finding oil in pa\dng quantity^ nmy be 
readily imagined. 
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AckiMivrlEdB«- To 10v iiiv^tigAt^on of the district I may ^-tafce tliftt &v&vj facility 
wftg adbrdefl me by the reftqd^Mat agt^ot* Sutton LeBautilltf^P^ awtl 
bv the resflident engineer, Mr, C. R. R H^llAr^^ I waa also biupptted with 
logs of aii the welU from the commencement of boHng operatioiia^ and 
in caaea where tho plimpln^ plant woa in pkee the weili were pumped 
for a time and the present daily capacity of each ascortaliiedH 


iftfcoitfs o/ Borings. 

Soringmxird. My work wgw also greatly facilitated by the of a plan in the 

conipanj'a office in which all the wells were locatal and w^hich was 
placed at my diepoeaL The resident manager of the Canada Fetroleum 
Ca, Mr. Wlieelert aUo rendered me great assbtaocot giving me aU pos¬ 
sible infonnation as to the logs of their wells and dxing their ^^sition 
on the plan of the districL To all these gentlemen onr thanlj^ are 
due for the eourto^ies esitendieci. 


The Samiv Tlt« mdiest boring made in the district for oU located on or 
near the crest of the Haldimand anticline about one mile south of the 
shore above Saindj Beuchf at an elevation of 210 feet Jibove sea level. 
This wiLs in close proximitj to the oil spring which occurs at that placc-K 

This first boring w'us made in 1866 by Messrs. Conant and HubbsjnJ, 
wqlJ drillenj from PoniisylvanioL. Their log is given in the prospectug 
of tlic Petroleum Oil Truat, and may be briofiy Kummari^ed thtw:— 


Drift* about 25 feet. Tn tJibs n siimll quantity of oil* ptoWbly from 
the adjacent spring, was found in the gravel, 

III the iHiring proper a small vein of oil and gas was reportiKl at 83 
feet fk\3m which ^b^jut one gallon of the former was obtalnetU At 238 
feet a small showing of thin light oil with wnter wag met^ and 
traces also occurred at a depth of between 425 and 430 feet^ not auffi* 
cient, however^ for pumping. At 444 feet oil was again re|>ortcd and 
agELin at 600 feet. At 684 feot the twls were k^t* and after several 
unsuccessful attempts to recover thege tho boring wets discontinued. 
A quantity of oil was obtained, by pumping which, it Lb said* in nino 
hours produced 25 to 30 barrels of oil, of ‘ a beautiful dark greentsh 
colour.* 

Work of the Xo further attempt to exploit this area wns apparently made until the 
a^l vent of thePetrolenm Oil Trust. On Kovembcr l^** 1889, boring wag 
commenced and continued with maiiy interruptions to January, 1891, 
when a total depth of 2^43^) feet wag reached. Much delay wcscausc<l 
by heavy flow's of salt water 1,325 ft. and again at 1,700 ft.* which 
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reijuirecl casing Oil y^m reported in small show at. 2^04S ft. rikI 
again at 2^400 feet, and pumping waa rewrted to but no oil , waa 
found. 

Three wells weie sunk h}-^ the (.-oinpany at this phice which are 
known es wells Koh % 3 and 8. 


Well Xo. 2 w'as comtneno^xl on May 1, 1890. The depth reached Well JTa 2. 
on October 10, 2,h82 ft. Water waa struck at several pointat and 

three small show’s of oil were reported at about nOO feet, at 985 feet, 
and again at the bottoin, but all of no importance. The well w'as 
shot four times, viz., at the bottom, at 2,036 feet, at 1,200 feet and at 
000 feet, but no oil was obtained, and no furtlier work was doiii.% 

The log of well Na 3, located at the Douglastown beaeh near the hea<l Well No. S. 
of tbe Bar^ is very incomplete- It w’a/5 eeniiiieneefl appjiwmtly &lx»ut 
October 14, 18&0, and reached s depth of 2,225 feet, 8alt w^ater wa« 
found at 1,301 feet and no oil was reported. 


Well So. S was begun on Kovember S, 1892, B^ilt w^atcr was WdJ Kfr 
struck at 745 feet, at 936 feet, nt 1,175 feetnnnl at 1,450 feet, and w^as 
successfully cased oft Tlie rig was bumorl down and subietniently 
rebuilt, but the dif&culty found In sinking was such that the hole was 
soon after ab^Ludonecl and no oil wa^ recorded. At pre^nt there is 
no oil in any of these wTells. 


It may be said that nil tlic«e four wells, Noau 2^ 3, 8 and that of l^ki|m£wd 
I868t are locattxl within a ver}' limited area- The rocks are highly 
inclined and there is probably a fault In this direction. The record 
of rocks passed through is very incomplete, exEX^pt that they eon«ist 
of grayii^h sandstoocx and shales with ao^ue purple or retldi-di banrls, 
similar to the sedlmeuts seen id the eoost section at Cape Haldimand. 

Ikying situated on the Crown of the HEildixnitnd untieliiial and in the 
immediate vicinity of one of the largest oibeiprini^ in the dlKtrict It 
wm suppose<l that the loeality' w^as especially favourable as reganl« 
the tindiTig of oil in paying quimtity. Tlie expectation however, was 
not real bed. 


Well No. 4 b sititflted on or iiOiir the Tar Point anticline. Tlie Well No. * *t 
locality b nlxait 100 feet above aea level and about half a tnile from the 
shore of Gospe bay. 

Tlie log U incciidpleto ^ regnrtis details. The rocks jxissed through 
w^ere all sanrlstonos w hh beds of shale, Buch as are seen along the 
shore east of bwal Cove. The drilling ie reported as good to a depth 
of 2,540 feet when hard rock was eocountcred, and in this it w’aa 
continuciJ to a total depth af 2^970 feet when the tools were >iluck and 
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BLud 7* 


could not be rec<>i'crecL A amnll allow of oil reportid^ though of 
no iiiipirtanc^ Fit 2,215 feet, but there nothing bo wumiiit further 
InveatigatioD at thiA IciCiility appHrently^ and no further jittompta 
were iuiude Fit this place. 

Well 5 ia the firat of a series bored in an aim iilsont ~ miles 
west of village, on the north side of the York river. It is near 

the of the main road up the river leailing bo ^iilver bi-ook. Tlie 
log is v^ry incDinplete and Uie flate of boring is not stated except 
1891-92. The total depth reached was 2»f*40 feet. At h&50 feet a 
jiinall show of oil wai^ irejjortcd and at 2,^^&0 feet a wmall whow of green 
oil also. Limestone was Htruck at this depth and CH^ntlnued down to 
2||45Ei feet) and on September 27, IS&l^ tlw tooU were lost in the hole+ 
and not rect>vered. No oil was found taelow^ 2,360 feet. In January, 
1892, it is rejjorted that four barrels were hayed out. The wed w^as 
ahr>t on October 25 of that year without any sati^fiiotorj result, only 
about two bfO'reilB being puinpofi on November !S. It was again shot 
on December 11, 1893, but gave no further rchults. This w'ell evi¬ 
dently |ias$ed the contact betw'een the sandstone Jind limestone, at' 
which liorisa)!! it wa.*, rsiipjiososl oil would be found. On IXs^-omher 23, 
1893;, this wdJ is said to have puniiKsi oil, after being shot, at the 
lute of 2 ^luai'ts per da\% and the saine amount on January 5 and 6, 
1894, A KinaU quantity' in the water in slanthpijm ubuit 2a feet from 
the top* 

Well NV 6 w'fls located on the bank of a small brook alaiut 12 
miles west of GaH|>^ idllage, or miles west of Xo. 5. It is in clofie 
pnjKiuiity to a ridge of limestone which eixjsses the rood a short dis¬ 
tance weiit of the loctitiEUu but tliough a depth of 3,640 feet was 
reached, t\m limestone vrm not found. It is proljably neat a line of 
fault which extends in a south-east direction from the 1 iitemational 
LVis. proprty aitualn^ aliout three niilea north-west where this, fault 
is well detini^i the limestone l>eing brought threebly againat the sjind- 
stone and the di[» of the fault Ijeing to the south-west. Tlse rocks in 
this lioring are shidi;*}* aiod sandstonea and oidy u small show of oil of 
no imj^orlance was reci>fded at a dept)i of 2,950 feet. The hole was 
liegun on Jauuaiy 25th, 1892, and w^ork cluseclon Outolior 22nd of the 
aarue year. 8alt water was Htrack at 395 feer, at 440 feet and again 
at 590 and 690 b^t, to w hich depth the well was cased. 

Well No. 7 b* in the same urtia as No. 5 and aliout half a ulilc west. 
It eoiiiniencsd on October I8th, 1892, anri Itnldied on November 
21st of the following ymr. Tlie depth reachi:^l was 2,SS7 foot and the 
lijDE^tone wo^ struck at 2,385 feott whicli point a small nhow of oil 
and salt water was struck. Oil was also found at a depth of 2]369 
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f«t and B^iii at 12^650 fflet, Thfi l?4>riiig m the lime^tooe was very 
ditliciiill m the rcKrk la generally very and tsllieloua. From the 
samples it ap|»eum to bo a hard ailiDioua dolomite. The well wait $hot 
with 300 i|unrts of nitrO'glytroriiie at 3,589 foot oo Koi’ember 29th, and 
pumping w'ftii commenced on December 15th, Water only was pun^HMl 
at 5rnt, but on December 10th, an ainount of oil esHmated at 30 liarrets 
wiLB obtaiueth 'Oie pumping log of thi^ well is interesting. On 
December 19th it pum^asl obout three liarrels ^ on iJiecember 35rfi an 
average of about s half a barrel per day+ In 1894^ January 5th and 
(Jth, this well h said to lu^ve jleldofl at the rate <if a half a barrel per 
day, and un February llth die bottom hoop of the tank in which the 
oil Was stored burst off and a quantity tjf <ul, I'Mtlmated at 200 barretfl 
wa.s lost. 


’Well N^Op 9 is tbe only one bored on the north siida of tbo Haldi WpU No. fli 
□land anticline^ It is situatol about uno-haif mile south of iJio 
Dartmouth river and 4 miles west of Gbsjm' village^ The hills to ihe 
b'OUth ari' high and eoraijoserl of limcatoneT the strata in the vieinity 
arc steeply inclin'd and near by are fauUctl and apparently overturned. 

The well was begun on Maivh Tth^ 1&94, and reached a to^tal depth fi'f 
3tT19 Die boring c^mtinuefl in handstoue and t:liAlo the whole 

distance, \N\iter waa atruck at depths of 495 and 560 fceti hut no 
sign of oil was found. 

Fit-im the position of the limestone hill to the south of thi^ locabty Hwivy taolt. 
it is es'ident that a heavy fault cuts acroua the area and brings the two 
seta of strata in contact »t a high anglo^ The iocation of this btjring 
wn.Mi a very bad one. 

In the area in wh'ich wells Nos. 5 and I, already deswribed, are 
hwted, no less than I S wells were boied. Of these nine were sunk 
by the P. O, T. and four by the €. P- Co. They are all dtuaUsi in n 
space of about one sipiare mile on the north side of the York river, as 
[X^r plan, and are for the Jiw>st jjart south of the lar Point antielinc, 
though wollfi Koe. 15 and 36 are: isituated near ita crest. 

Well No. 10 was co-manenoeil in Januftry, 1S95. Tl reached a depth WeiIIm lo 
of 1,4{>0 feett the rock« for the entire distance being Fiaiidstone with 
occasional l>an^ls of shale. Water and gan w'cre struck at t <5 feet 
and small shows of oil at 1,108 sud 1^170 feet. On October 26 the 
w'ell vtms shot with 160 quarts of nitm-glyrerme at 1,400 fret. No oil 
vfm taken out anil the w'cll nlHiiifloned im account of w'ater and 
cainng of the sides. Tins w'ell wa^ near the supposed Hne of the 
anticiline. A small quantity of green oil now in stand-pipe. 
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’^Vdl No. 11 h situAt«d about one mile wesjt of tho Imi and about 
a mile sontli of the antmUue. Work was started ou 29.th 
Decembers and the hole waa bored to a depth of 2^957 feetp 

which wai^ reached ^larch 23tbp 1895. Suudstoiie extended down to 
2,080 feet+ at which 'point tlio liniestonc was struck. At 2^220 feet, 
in the limoiStoiie, gas atid oil were rcj>ortcd, and Au explodou tcfok 
place by which the rig was buruerJ down on May 2nd, 1894. The rig 
wa !4 rebuilt ou June 24th. Oil llowed and a suppodcd large ijuaotity 
was loat during the nighty estimated at some hundreds of barrels. 
Tlic boriog was resumed imd a smaU show' of oil was again reported on 
S^cpteniber Tth at a depth of 2,485 feeU The limestone contJnued to 
the bottom of the liole without finding any more od. The rig was 
again burned on May 13tli+ 1895^ and rebuilt Tlic woU w^aa shot 
twice in the following September without any Ijcneficlnt result, and 
subsequent pumping in Oi-tober yielded a very small quBDtity of oil. 
A little oil on surface of water In ntaud^pipes^ about four feet ftom 
surface. 

Well Ka IS is located near the north bank of the York river and 
about one mile Muth of the line of the Tar Point aDtielizie. It was 
commenced In January, 1894* and finished on May 4th at a depth of 
3,002 feet. It passed through sazidstonca aud slmlcK for 2,550 feet 
when the limestoac waa^ first struck, ami this rock coutinued to the 
bottom of tlic hole. A veiy ainall show of oil was reported at dcptliA 
of 2,075 feet nnd at 2,837 feet The weU was plugged at 2,830 ff*ct 
for shooting. It was not pumped and no oil wa» found worth record¬ 
ing. A very lUtle oil now in ^iiaiid-pipe on the water about tea feet 
from top. 

Well No. 13 Is located a .short distance north of the main road and 
about half a mile south of the anticline. Drilliiig commenced on 
!8cptembf.*r Ist, 1894^ and continued to I>ceeinbeif 28th, when a depth 
of 2,050 feet reached. Tlie limcj^tonc wua not sti'uck and no oil 
was found. At the bottom the well wits i^verilowing with aalt and 
sulphur water which rendered further drilling Impossible Now 
flowing isalt water. 

Well No. 14 is situatcfi three-quartern of a mile w^t of the last 
and atiout three-ijuarters t^f a mile south of the autkline. It was 
coinmcnced May 4 th, 1895, and neflched a depth of 2,775 feet on 
February 13tb, 1397* nearly two years being s^pent on the work. The 
limestone waa struck at 2*265 feet on October 19th, 1395* and the 
Kubsequent d H I ling was very alow* the limestOFLC being very hard. 
Neither oil, ,salt water or goa found in thb hole, but there la a small 
quantity of green oil on the water in stand-pipe. 
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Wdl Nu. ID M ^ituut^Ki tibout I tn^lc J^uth of the ^ntielln& It 
ji'aH commemaexi mx Ajsrrl 1605, and rendved n depth of 2,012 f«ei 
on Au^i^t ITtbp the Limestone being struck at U&SO feet. At 
depth it h K&id tlmt about aO hart^l^ qlL wera bailed out^ Well 
torpedoed at bottom and rttterl for pumping. Yielded ciintinuoualT 
about 7 to S gaUont! oil for sei^erol months. In spring of 1901 gave 
about two gullons per day* All work dbsoontiiiuKl and nothing done 
fllnce. A Eiiinll ^juantity i.4 greefi oil on the water In aUnd-pipei about, 
six feet from surface. 

Well No. Is the most northerly in thia area. It is located al^out VWlt No 3dL 
J mile north of the atiticlint^ the pwition of wliicli can be readily aeen 
un the rood up the mountain, the elev-fttion of the starting [Knint being 
804 above seik-kveh Work was Ijegitn cm JuW ^tli, 1001^ and oon- 
tinued to Deuember itit, to a depth of 1,950 feet. The limestone was 
struck at 1,780 feet, the rock alwve this beings apparently, for the 
most part sandstone. Salt w^ater was struck Jit 1,065 feeti and vras 
met with at interval to the Ixittom. N^o tiace of oil was found in 
thia hole. 

Of the four wells bored by the Canada Petroleum Co. at this places w^lkof 
numbercij Tj 9 and 10, the following notes won' furnished me by 
the resident managcri ifr+ "VSlieeler. 

Well Na 3, started August IDth^ lS00i. finiHhed November 11th, 
reached a depth of 2,240 feet Limeatonc struck at 2^230 feet- No oiL 

Well Ka 7. Date of boring not given. Depth 2,0G3 feet. Lime¬ 
stone at 2p04G feet. Oil rejjorted at 1,945 feet. To<sk out from 2 to 
3 barrelh only. 

Well Na 9. Depth 2,226 feet. limestone at 2,212 feet. No oil 
found, but water in large quantity at 1+132 feet. 

Well No. 10. Depth 2,383 feet, limestone at 2,360 feet. No oil 
found in lajiing, but in July, 1901^ a quantity reported at 3 Ijarrt^H, 
was obtained, and there in a U^tle at present in the atand-pipe. 

Another group of woIIh is situated on block 40, on the north wide of WeUdor tho 
the York nver, near the jnnecioii of the irifistsslppl branch. Tins ffrvuia, 

group includect about 23 wells, the of which are comprised in an 
area of about one atiuare mile. Of these, the Canada Petroleum Co. 
put down t^evcn. A tank for u pumping station was also erected at 
this pWe, and connected by a pipeline eleven pvlies long, with a 
refinery which is kx^ated on the liank of the river, at>out^ sevon miles 
west of the village of Guspe Basin, in the group of ^ Ah juiat des¬ 
cribed. 
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^TiSd'wll ' intermediate wells wore located between these twopriucijinl 

well wMi SN* known as ('auipbcU’is on the Uok of Siher brool* 

WBK one of the ftr«t bored. It wns lixated near the oil spring which 
is descriUd in Ixgan's report w occurring in that district. So log of 
this well exists, hut apparently no oil was found in the boring, which 
is pkeed at some distance sonth of the line of the Tar Point anticline. 

oil No. 16, bonsd by the Petruleum Oil Trtist^ is about two miles west ' 
of Silver brook, and about one mile north «f the main road up the York 
river. It is near the foot of a higb ridge which rises to the north. Tim 
elevation is 510 feet al»ve sea-level. The boring commenced on Jan- 
iiarj' 26th, 1895, and endwl August I7tb of the same year. The depth 
reached was 2,&95 feet, and the Ihnestone was struck at 2,880 feet. 
Only one small sliow of oil was found at a depth of 2,661 feet. Sot 
much salt water was met with, and no oil was taken out. Tliis plaee 
should U‘ about the middle of the syncHne between the Tar Point nnd 
Point St, Peter anticlines. 

Well No. It. Tlie wells of the setsind group tie to the south side of the latter miti- 
cline. (>f these, well Xo. 17 was commenced on March 3Cth, 1895, and 
fuiislicd on June 26th, 1897, over two years being occupied in the bor- 
’*'!>• The hole reached a dcj>th of 2,5oC feet, tJie limestone being 
struck at 2,000 feet, G rest difficulty was experienced in boring the 
limestone, which caused the delay. In all, only one and a hjilf barrels 
of oil was taken from this hole, though oil was reported at deptlis of 
1,013, I,U4<j, l,20Q Olid 1,28b feet. Hie reportcfl bailing of oil was 
from a depth of 2,318 feet 

SlO " ^ “+th, 1895, and fiftishwi on June 

9tb, 1896, at a diepth of 1,960 feet. The limestone was struck at 1,865 
foot, the rocks to this depth being sandstones and shales. A very 
small show of oil was found at 990 feet, and at 1,095 feet, Thin well 
wn.-t shot with twenty-five quarts of nitre-glycerine, but iio oil was 
found in the IsTiing. Tliere is no»' a. sniall show at the top of the 
stand-pipe. ^ 

M'ellNo. 19 wlocatedrtbouttbreeMiuarte«ofa inileiHirthofthcYork 

river, at an elevation of $35 feet above seadevcl. It w-as coinTnejiced 
tm November 7th, 1895, and Knisbed on April 16th, 1896, at a depth nf 
2,$4fl feet at the contact with tlm limestone, the boring Ijeing insand- 
Htirne and shale all the way, Salt water was struck ut 700 btft and 
again at l,afX) feet, Tlie first small show of oil woa found at 1,185 fis-t, 
a second show at 1,792 feet, anri a third at 2,050 feet. Nooil was found 
at the contact with the limestone. On .kugust 1st, after taking nut 
slioiit ten barrels of amber Oil, the well woh shot wiilj lOO quarts of 
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nitro-glywrine, at a cleptJi (if 3^040 On Avgust otli, uftyr 
tb^ well produced abont one^half barrel of oil per day for a tuncT and 
on'August it was tubed and connecled with tank. It is reported 

to have vieldef.E one-half » Ijarrtd of i>il per day for a few dnySr wbidi 
then reduced to ten gallons, and in 1903^ (August) yields by pumping^ 
from two to three gallon-s per day. 

Well Xo. 30 is situated iibtmt half a mile north west of the Ust, and Well Na 30, 
nearer the anticline. The ele^ntion at the surface h 142 feet. The 
boring c<>i!nmettced on January latj 1895^ and continued to June JOUi 
at a depth of 2,050 feet in sandsUaic, w hen a small vein of oil and ^ 

Was struck. It was after wartla continue^] Ui a depth of 2,173 feet in 
limestone. It whs shot with 100 of nltro-glycerine at 2,059 feet 
without beneGcial results half a barrel of oil being bailed in 24 
hours. On August 5th it was tube^l and pumpe^h gave alx^ut five 
gallons a day for a tima, and in July, 1932, it yielded fnun half to 
one gallon per day. f?alfc water waa struck in the boi-ing at 595 feet, 
nds uU -s&enis to liave been met near tlxe contaefc of tho sandstone 
and liincstorie.. 

Well Xo, 21 lioai about half n mile norlh of No. 20^ and nmv the Weiu, Xu, si 
lusis of the anticline. Tlic elevation is 780feet. Tuning Ijegan on April ^ 

24thj 189Gt und ended on Juno I2tb* ]i&7. The limestone contact 
was met at l|555 foefc where there was a s^trong smell uf gns and a 
verv small trace of oil which w'as of no im|HJrtancu. No m\t water 
w JUS rc|H>rtedt und the drilling In tlic limestone wim very difficult. The 
boring reached a depth of 1,830 feet without any urther showing of 
oil and the woi k w as abandoned. Tht' limestone throughout is report- 
Cfl aj^ fine-grained and very h%ril No oil was estmuted. 

Well No. 22 15 hx'at«d in the eastern aron, north of gnmp <ine, near 
tile ertfiit of the Tar Point anticline and at an elevation of 1^000 fec^ 

This boring proceeded in sandstone and shale to a depth of 2,750 feet 
when the limestone was reached. It waii tlvcn carried dow'-n to a total 
depth of 3,130 feet in tlio Ibii^tone. The boring l»ognn on April Ist, 

Jind ended on July 22nd, 1897. No oil was obdervetl at the con¬ 
tact and tlte first small show wwi met at a depth of 2,915 feet^ with 
water and ga-s. Oil March 20th, 189T| a large vein of giLH and oil was 
l eported at the contact with a w'hite sand at a depth sif 3,105 feet and 
strong brine w^aa struck at 3,10? feet. A pumping plant was then 
liistalLed and opemted till Juno 19th. The pumping log shows sonio 
pointa of interest. Thus, on April 5th^ a good allow of oil wom found izi 
Water* Oti the 22rLd liatf a barrel of oil was taken out^ and on the 
23ni four barrels of oil On the 2Gth three barrels of oil, and on the 29th 
the same amount. On the 30th only two bjirrels of oiJ were obtainedt 
23 
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and on' ^lay Sril tbw wr» reduced to otic barrel, on tlsc 4tli to half a 
barrel, on the Sth, it yielded one liarrel and a half- On the 1 atli the oil 
lessened in t|uantitj' and was less than half a Ixirrel per day* On the 
2<<th it yielded one* barrel of oil, on the 29 th three laurels, on June 3th, 
two luirrets, and on the 12th one and a half l»rrcla. On tlie 16th only 
a pail of oil with water was obtained and drilling couimeneed again 
after pulling tubing.' On July 13th more water was struck, and tm the 
22nd tlie well was iibandoniNl. This well api»arently tested the anti¬ 
clinal axis better than any of the previous ones. The location 
near the upper of fiilver brook. 

(V^eII ««>. W. In the vicinity of the same antieliue two other wells were put down 
at a later date, «*., Noii. 37 and 38. Of these No. 37 was uituatecl 
near tlie axis of the anticline but a short distance on the south side. 
Tlic elevation was 917 feet and the thickness of the drift was 73 feet. 
Bands of hard liincstone' were struck at 433 feet and «>ntLnned down 
to a depth of 64a feet. Below this to the bottom of the hole, at a 
depth of 2,000 feet the rocks were all sandsUme, which werecalcareous 
for the last 200 feet. A small showing of green oil wiw reported at 
2,216 feet-, from which about two barrels were tHkeii, hut none wew 
found liehiw this point. The boring begun on September ISth, 1901, 
and ended on ilareh 15th, w hen the work was discontinued. The 
oeeurrence of the limestone in the upper part of this boring is interest¬ 
ing. Salt water wa* struck at 927 feet and 1,875 feet, and gas at 
1,925 feet. 

Well Ka. St ^Voll No, 33 is located about one mile eaat of the last at an e!ev»- 
tioii of 887 feet, and also on the south side of tlie anticline not far 
from ita crest. The Isoring began on November 20tb, 1901, and ended 
on March Hth, 1902, at a depth of 2,089 feet. The boring was in sand- 
Btojie threughout, but tlie nsek wns souiewliat ralcaneous in tlie last 
50 feet. A very amalL show of oil wa.'t reportetl at a depth 2,030 
feet, which was tlie fuily indiralioji observefl. Salt water w'as struck 
at 955 feet, and much trouble occurred from this cause at 2,000 feet, 
so niuch so that operations were suspended. No oU was taken from 
this well and the underlying limestone was apparently not reached. 

WelK ho. 2S Two holea. Nos. 23 and 24, were put down on the south side of the 
8t. John river about seven and eight uillca west from the mouth. Tlie 
drift in the first was heavy, amounting to 52 feet. Drilling began on 
Aug. 4th, 1896, and end^ at a depth of 1,790 feet on May 26th, 
1897. The Knndslone continued di>wn to a deptli of 1,480 feet to the 
limestone. Heavy salt-water was struck at a depth of 1,670 feet, and 
the well was cm-ed* to 1,690 feet. Owj ng to the dtllicul ty of penetrating 
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the limestc^Ae boring wa.*} abandoned at 1,790 feet and no trace of oil 
-vviw noted. The elevation of thia veil ia 160 tmt above aea-leveh 

Well Nix 24 is about one uiilo of the last. The elevation U 
300 feet and it is a whort distance north of a iugh ridge of limestone. 

It was commenced on January lOth^ 139S, and work ended in ]^Iay at a 
depth of 1,230 feet. The sMind^stone was very thin at this place and 
tlie roct was mostly a very haid limestone to the bottom. The hole 
having become cnooked was aWndon^ on account of the difficulty in 
penetrating this nock. No trace of oil was observed in this Ixsriiigp 
and it i!=i possible that a line of fault running between these two boles, 
traverses the area in a south-eftSt> direction, 

Well No. 23 is hxated at Fourth lako^ aliout midway between the 
8t. John and the York riversj on bLock 44. It fi^hould be about the 
central portion of the area bcrtwcen the Point . Peter and MaLbay 
anticlines. The elevation of thi^ hole wa^i not taken, but is not far 
from 200 feet TIio depth of the drift at thiH place wjia 63 feeU Work 
was comraenced on December 2ndi 1395, hut owing to ditHcuhy in 
getting to bod rock, drilling did not conimence till August 14tb of the 
following year. It continued till July lOth, 1397^ when a depth of 
1,230 fijot was reached. The log sanrlhtone for 605 feet to lime- 
Mtonej w hich thence tontinued to the bottom i. Tlierc wjis uo show of 
oil in this boring. 

Well Ko. 26, situated near the 8t. John river at an elevation of 96 WfiiK Nou .2a 
feet, w'OB bcgim on P'ebniHry 13th> and fiiuidhed on September 29tli+ at a " 
depth of 2^900 feet according to log, though samples of borings are on 
file to a depth 2,978 feet. No oil was found in this bole. Sand¬ 
stones and shales continue<l down to 2,200 feet to the Umestone^ and 
from this to tlie bottom the rock for the most part, limestone with 
Occasional sandy layem* A little gas was ntruck at 1,700 feett and also 
at 2,550 feot. The hole ended in Bondstone and limestone according 
to the sampleJi, hut (ho log negisteml limestone only. 

Well No* 37 is located in the second group of wells, north of York 
river. ItwTis commenced on February 2Stb, 1397^ and bored to a deptJi 
of 1,46^ feet m sandstone with occasional Ijands of pebble conglomer¬ 
ate, the pebblcH being mostly white t{uartz- At this depth a vein of 
oil and gas was struck in the eonglomemte which is said to have flowed 
three times before being plugged. This oil wHa all loetL Tlio well 
was subsequently carried down to a depth of 2^200 feet, and a con 
Bidemble qiiaj^tity of oil taken out and tanked. Tliese tanka were 
hurtled in June, 1398, the quantity of oil destroyed being estimated at 
iteveml hundred barrels. After deepening the hole no other large 
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quantity of oil ’was found though the Hm^tono was reached^ and the 
well ia DOW pumping (Juh% 1903) about two gallon^ jjor day. T!;e 
locfttion U about one mile aouth of the supposed crest of the Point 8t. 
Peter antiuHne, and the elevation La 250 feet. 

Well No. 28 is situated od the line between blocks 3S and near 
a small etircfliu which tiows into the Y urk river. It ia about five mileB 
west of the Luat^ and about two and a half miles south of the imtiellriaL 
Tt was begun on Juno 19th, 1897, and tho rig burned down on July 
22nd. Tins was rebuilt, and drilling began agairi in September, and 
contmuwi till June Tth, 1898, to a depth of 3,525 feet. The hole wrs 
in sandstone and shale for the entire distance* the limestone not being 
re»che<h No oil w*s found, but salt’water wa:? struck at 1,100 feet, 
which is now lowing from the pi|se- The elevation of this bole is 920 
feet. 

Well Xa 30 in ^Ltuatefl in the second group of wella a short dia- 
tance north of the Y^ork river at an elevation of 130 feet It wa^ 
commenced on Novemljer 27tii+1897 ; the drift was 61i feet deep. It 
reached a depth of 3.COO feet in October. A little gaa and oil waa 
repi^rted at 2,1 BO feet., and salt ’abater at 810 feet* at 1/209 feet, at 
1,380 feet and at 1,450 feet Tlie limestone waa not reached and the 
hole was abandoned in shale and sandstone. At this well the central 
collecting tank for the area is located, and from this point the pipe¬ 
line of eleven miles extend* down to the refineiy- at the first group of 
wells, about seven miles Tvoat of Gaspe village. A pumping station 
was alwo urectedp an<l in the tank there Lt at present a quantity of 
aqiber oil, catimated at from 200 to 250 barrels, 

Well No. 30, ia located one and a quarter miles north-west of the 
last, near a small brook about one mile north of the York river, the 
alavation being 215 feet. It was begun on June 24th| 1B98, and ended 
January SOtk, 1899, at a deptlt of 1,580 feet. No oil or gaa was found 
in this hole, w^hich w^aa sunk in sindstone for the entire diAtance, 
blit Jw.lt Vi'atcr w^a* very abundant and wrh struck at 8G0 feetr at 950 
feet, at 1,022 fect^ at 1,075 feet, at 1,150 feet, at 1,210 feet^ at 1*450 
feet and 1,480 fect^ the water at last being too heavy to continue 
operations. 

Well Nn* 31 Ls one niilu jwutli of the last arid on the bank of the 
York river at the mouth of tho saiiie sniall brook as the laat. The 
elevation is 164 and the boring was ccmnieneed m April 4th, 
1898, and continued till April 30th 1899^ to a depth of 2,815 feet. The 
contact With the lime* lone wa* found at 2,450 feet, and there was a 
small show ing of oil at 1,700 feetv The well ’was rejwirtixj ^ giving 
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BV}out OHO barrel of oil per day for a abort timen and tlse total output 
is given at about 23 barrels. 

Well No. 32 IB the moat easterly of this group. It h situated near ViTcM Nd^ ja 
the bank of the York river at aii elevation of 200 feet Boring began 
in Jatliiary^ IS99 and the hole was cbT ried down in aaudstotie and 
shale to a depth of ] ^325 feet to the limei^tone in which the bonng 
continued to a total depth of 192 h 5 feet, on June 13tli. A Httlo 
gas and oil was found at the contact^ and It is reportefl to liave 
yielded about ten gallons of oU per day for a time. In July, 1002 , 
it pumped from S to 6 gnlloiis, a day, but irregularly. The pumping 
log of this w-ell gives a total yield to Aug. 9th+ 1502^ of ltT45 galluns. 

Well No, 33 irt situated 2i miles further up the river than the last Well N"o. 33, 
and on the hank of the streanin The ekvation is 200 feet. W'orfc 
began on May i<th, lS&9j and ended on Aug. 26th, 1901. No oil was 
found in this hole and the limestone was not reached, the rock being 
aarulitone and shale throughout. The well h now' discharging salt 
w-ater, which with gas was struck at several points^ and the total 
depth reached was 2^607 feet- 

Well No, 34 is located near the centre of the second group of welK Woll No. Sh. 
at an elevation of 3 10 feet. It was commence^] on J une 25tiiy 1900, and 
ended Oct. 6 th, at a depth of lt077 feet. No limestone was reached, A 
small ciaantity of oil and salt water was struck at 1,600 ft. It 
pumped half a barrel a day for some time, the record of the pompiug log 
giving a total yield to May 24tht 1902, of 1,741 gallons. Since that date 
to Aug, &th, the output has been otily salt w-atcr. 

Well K 04 35 is about 1 J mll^ north-west of the lusU The eleva- WbU No^ 33 ^ 
tion is 360feetT and it was commen[)cd in Maj^ 1901, and eantinued to 
a depth of 1,^10 feet, on the 17th August Limestone was struck at 
l^dOO Wtj but DO show of oil was found. The liiiiestone w as so hard 
that the breaking of tlic tools prevented further work. 

Well Na 36 is the most northerly of the wdla In group one near Gaspe Na 
Ba.sin. It if? situated near the crcBt of the Tar Point untk'liac at an 
elevation of 804 feet, and is probably aliout onc^iglith of a mile north of 
ihe supposed axis. Work began on July 9th^ lOOU and continued till 
Dec. 4 th^ to ft depth of 1,950 feet^ Tlie probable contact of tlie limestone 
was rouche<l betw‘ecn Ip730 and 1,625 feel, as some saudy layers were 
iiitersitatiOed In this portion. No oil w-ns found in the boring, hut salt 
water was struck at 1,065 feet, and again at 1,22o feet. The lini€stone 
in the lower portion also appeared to have interstratified sandy 
layere. 
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Well No, 40. We^l Nol 40 is the most wesfcerlj tole It is locat^Kl on 

YuM biwkj a branch of the York from the north, in the >i"etst part of 
block 3S. Its elevation is S2T feet, and it h suppoeied to be a short 
distance south of the Bt- Peter anticline. The log of thb well showe<l 
sandstones all the way to a depth of 2,203 feet. 


Wdl Nix Well No, *19 is located on the line of the Tar Point anticline^ north 

not bor4d. ^-^0 wells of group oriOj but though the rig ia in place it has not yet 

been bured, since the results of the surrounding wcUs were w uii5HtbfftC- 
tory A.% in the opinion of the resident engineer, not to warrant the 


expense. 

Wdlj erf thfl addition to the wells of the Fetroletiin Oil TruKt jtist described, a 

nuinlier of Other wells was bored hj the Canada Petrolenm Go., in the 
IfiTajn Oa. , 

area ineinded in groups one and two. Of these the four located in 
group one hav^e already been noticed in preceding p^es. Of the 
second group tTeven were put dow^n on the north side of the York 
river, ineluding Nos, 1, 2^ 4* 5| 6^ S and i 1, while a 12th well w'as Located 
on the bank of the Y'ork at the inouth of a Kmall brook on the north 
side about five milca furtlier up tlie river- AVith the exception of the 
W.t these are all Located on what is known as block 40, 


WHU No. I 


Of the9& wclla^ No. 1 was started on July 1899^ and hnished on Bept- 
22nd, at a depth of l,5d2feet. The elavatUfii was 270 feet. Tlie boring 
w^as entirely in sandstone and tlie limestone was not reached. OIL and 
gas were atruck at 1^550 feet^ and the well wwa fttteil for pumping and 
was pumped in 1901 from June 25th to Sept. 2lst, in all 39 days^ 
yielding in this time 949 gallons. In 1902 it was pumped from Jlaj 
22nd to July 24th, in all 25 dfty?i^ thoyidd being in all only 75 gallotrs^ 
or an average of 3 galls, per day for the latter perio^l. lu August the 
well was (lowing salt w^ater only. The total recorded oil from this 
well wafi L|024 galls. 


Well Ncl 2 is situated about iOO yards s^^uth of the last. The 
elevadoD is 220 feet ft was commenced on August 5th, 1901^ and 
hnlshefl on October 13th at a depth of 1,591 feet. Oil and gas were 
found in smell quantities at b5T0 feet Tlie pumplug log of chiR w'ell 
gives an output of only three gallons. 

WelbN«L4, AVell No+ 4 was coiomeneed on August I5th and hnished on No- 
JiudG^ vember llth, 1901. The elevation was 2TS feet, at a point one quarter 
of ft mile east of last. Hie depth of the boring is uncertain but from 
2,100 to 2^900 feet* at which point the limestone was reportetl. No 
oil found but salt water was met with^ The boring was in sandstone 
and jshale all the way. 
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Wyll Nol 5 is About 300 south-wctit uf the last^. Tko elevation 

200 le«t, Tt i^eachecl ii depth of 2,200 feet itnd akows uf oil were 
found at !,349 and at 2,140 feet. About three Ijarrels are reporte<l 
as taken out, proljubly by builinii^^ m no pumping log and the 

well abandfined^ The last show' of oil ht apparently near the con¬ 
tact i>f tiic Uniesfcone M^ith the saiidstonor 

Well No. & bs about 150 yards w'eat of 3. Tlie otqvation is 216 
feet, and it reached a depth of 2p360 feet to the linsestonen A very 
HrnHll trace of oil w as reported at. 2,340 feeti which was of no iiiiport- 
imce, anil the w-ell w as abaiidonerl, ^ being taken out 

Well No. S Hjii the bank i>f a snuill strenni alKult 000 yar<l^ south- welUNof. I 
west of the last Tt reached a depth uf 2.394 feet, and tlie limestone 
wa-i struck at 2.340 feet, where a small trace of oil w'as found. The 
well was nhot w ithout Ijenefictal results and thon aliandoned. The 
elevation of the site ia 210 feet, &5aH water wns struck in the upper 
part but caived olf. 

Well No. 11 wiwauiik on the bank of the York river on the line 
between blocks 40 and 41. Tlie elevation is 150 feet and the depth 
reache^l w^as 1,924 feet, the huiestono being struck at 1.900 feet 
Found salt water with a little oil at 1.490 feet in the aandatone, but 
the oil was of no imporlanc^j and the well waa abandonerL 

Well Na 12 is aituated on the bank of the York river at the mouth 
of a small bnxik on block 39. The depth reached bi given ns 1,500 
feet withnsut any trace of oil Ix^ing found. A bond of black shale was 
patiswl through at 230 feet. This location is about midway between 
the Point 8t- Peter and Mai bay anticliifiea. 

I n addition to the rieti>itis of wells already given it may be said that i LitertuUoiwl 
the International Company Ix^retl a well ill block 4l. on a sitiall brook 
Mhich ftowB into the York river near the Ux^ation of No* 6 of tlie 
Petroleum Oil Trust. The site was evidently chosen from the fact that 
several oil springs ^leeur in the vicinity, one of which bf of quite large 
A line of fault cresses tlie area a short distance south west of 
the location and a higfi ritlge of saudstone rises to tlic north^nat., while 
the limestone ia brought up IJV tho fault jo^t to the iKPUth-^wcst. The 
dip of the rocks is to the south-west at an angle of 16 degrees. The 
boring was carriefl a depth of 1,700 feet iii sandstone throughout. 

OA would naturally be expected from tlie position of the rocks in the 
nrcft, and no trace of oil was found* The limestone to the south is 
bituminouH, and the oil-spriniipi evidently proceed fix>m the line of fault, 
there lieing three of these spriiigs on tliis line in a distance of about 
half a mile along ita course. 
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The study of the pumping logsahaws cemiii fe^ttures relating to 
the occurrence of oil in some of the wells w'hich Is of considerable im¬ 
portance. After the wella liave been Alluding for Bome days or monthji 
there k manifestly aji accumulation of oil in seme of them which hm 
gathered by alow percolation from the surrounding rocks, probalily 
alcmg hsfiurcfL Thua* when pumping operations were commeficed in 
1001 on some of these, tlie output for several days urns fairly large, but 
in a short time it fell off to a few gallons or even quarus nnd in some 
cases entirely ceased. 

The first date of pumping jtppeurM to be March 9th, 1902. Thus in 
well No. ^\, which b in the group on block 40+ the first day’s yield b 
given as 2G0gaUona+ on March loth the name ainouutt but on the 22nd 
the output Wan otily clO gallons, on the 27th only 40 gallons, on the 
2Sth only 20 gallons, and on the 3^(>th 18 gallons. On April 3it!, after 
an interval of three days^ the outtlow' was 3S gallon.^ then daily for 
throe days it puniyjed IS gallon.'^ After six dnj’s rest it amount^ to 
37 i gallons on April 19th. On May 6th+ after sixteen days resl+ the 
outflow' was 87 galkina, or rm average of only 5| gallons joir da.j. This 
yield gradually diminished^ till on -luly 11th, when the pumping eeased+ 
it was only tw'o gallons, after an interval of 16 days Tlic total 

amount of oil by log from this well w'os l+Oflo gallon^ or a little over 
2D barrels frimi 27 daya pumping. 

Ta i^ome of the wella the pumping record show's a con^-idemble 
irreguLirity^ Thus in well Xo. 34+ the yield on March 16rh, the first 
date of pumping, was only 10 gallons. On the 2Srd, after an interval 
of six days, it w'aa 40 gallons. On May 1st. it was ako 40 gallons. 
Fiywn this date it was pumped rt^gularlj tall the follow ing twptember, 
the yield varying from five gallons per day to 30 galloru*, or a daily 
average for pumping days of about 10 gallons per day, or, for the whole 
IK^riod, of gallons. In 1902| for tlic three days in April frem the 
22nd to 24th» the peld W'bs 247 gallons. Tliim water only for 14 days, 
and for seven days in May, from the 9th to 24th, it varied from a 4:|uarter 
gallon to one gallon, after which the yield was w'ater only to August 
9th, at the ttmo of nur visit. The total yield from this well per log 
was 1,744 gallons for the tw'o seasons^ pumping. 

Well No. 32 liegaii pumping rni March 22nd, 1901, and was pumped 
until Septeifilxir 21st at that \T?an In 1902, it was pump^ fruni 
April 26th to August 9th, the day of our ™it+ in all 130 days. The 
total yield was 1,74u gallons, or an av'crage of aliout &i gallons per 
day. In the latter year the yield varied greatly, ranging from one 
gallon per day upwanl, and for the last month averaged about four 
gallons per day. 


BUMMABT BF.P011T 


561 A 


aEUd] 


Well No- 19 ’waa pumped train May l&01| to tSoptemher 21 at, * 

and in 1902 from April 22nd to Augiiat 9th. in all 1S5 Tlit' 

total yield is given as S50 gal Iona, or aii avemge per day of about four 
gallons. From May Ist, 1902, the yield was for the most part about 
one gidhm daiLy^ occasionally reaching three gallons. 

Well No- 17 was pumped frotn April 24tln 1901, tUl August 22nri. 
The total yield was 126 gallons for 16 days' pumping during this time, 
or ati average daily How of about one gallon. 

Well Nol 15 was punipe<], in 1901^ from May 25tti to August 5thp 
with a total yield of ^31 gallons, or a daily average of about tlnw 
gallons. 

Well No. 11 was pumi>eil for four days only. On Muy 25th, 1901, 
it gave four gallonai on June 4thp 50 gailnns, on June 2Stli, li gallons, 
and on July 6tli only f(jur gallons, in all 72 gallons, or less than 
gallons per day for the whiJe time- 

Well No# 22 w'ss pumped for three days only in 1901. On June 
1st. it gave 600 gallons, on June 3fti, 200 gallon^ and on July 26tl4 
only 10 gallons. 

Well No. 12 w'as also pumped for three da^ys only. In 1901, Juno 
26tk 30 gallons ^ July 3rd, it gave one gallon l on July 2Gth, 55 
gallons; m all 86 gallons. 

Well Na 16 ga%'e on Jane lOtli, 1901, 150 gallons. Nothing 
further recorded, output prolmbly obtained by l>ai lings 

Well Na 13 gave on June 12111, 40galloiiw^ and on July 6thi only 
one gallon. 

Welt No, 10, on June 5th, gave 125 gallonat on the 24th, eight 
gallons, atui on the 2Tth^ only one gallon. 


Well No. 14 gave on June 2Sth 10 j^allons, on June 2GtIi only one 
gallon^ anfl olio gallon ak> on J uly Otli. 


Well No, 27 was puiuiwd, in 1901^ from April 5th till August 15th. 
The yield for this periotl was 385 gallomi, or an average iJ I'ntlier more 
tlian 21 gallons per day. In 1902 it was pum[>ed fmm June 18th till 
August 9th, with an output of 192 gallonis the daily yield steadily 
declining till August, it averaged nhtm one gallon to one-lialf gallon 
per dav- Tlie total yield of this well was 577 gailotis. 

Well No. 20 was pumped from ilarch 28tb, 1901, till September 2 Istt 
with a yield of 1,042 gallons. In 1902 it was puiiija^ from April 2nd 
till August 9th, wdth a yteld of 708 gallons. In all a total of 1,750 
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• j;'aUoii 4 j. The daily average in 1902 waa about two to three gallouB for 
the greater part of the time. Ail iiitei-eating point in coiinectton witli 
this waa the yield for April 21>it, which waa only twogallona, while on 
the 22nd it ia gi^^n sa 2tJ0 ipillona^ but thLj on the 2iith had fallen 
to seven gallons. 

TotJ auKHint The total amount of oil a»( per these puiiiping logs tnken out in l&Ol 

and 1902 muounts therefore to gallons, or iillowing 43 gallons to 
the ijarrel, about 208 barrels In ofldition to this the Ouiada PetrcK 
leu III Co. give an output of 1,227 gallons, or aljoat 27 barrels. 

This IB escluMve of the dllforent amounts eiaiined to have beun lost 
by fire find otherwise during the pieKod of boriiigH, i>f Tvhich no reliable 
estiiuAtu can be obtaintsi. 

Oocurreucif^ From ft careful con-sideration of all tho data, at pre^iient to liaad 
regarding thiti field as a protlucer of oil in economic quantities, it uiuat 
be said that the outUjot can scarcely he regarded as favourable. There 
are no ’ll ell-deflned oil^sands* &uch as are recogniaed in the true oil terri- 
toiy, and where oil has been obtained in reported large quantities it 
vould seem to occur in isolated pochf^ts only, since the continuation of 
the borings to a greater depth has given no favourable That 

oil in aina]l quftntiticfl exists in different portions of the sandy strata, 
and occasionally also in the LLmestona la evident from the records, but 
so far it ie plain that nothing which can be repudtxl aa of economic 
value lift-S boon found. 

Uiktt.%wn.W There ure practically no data obtainahlo by which wells may be 
located with even a fair prospect of fiDding oU in paving qMititicfL 
Tlie anticlinal theory which is applicablfi to the western oil fields us 
being favourable to the occurrem^ of oil, is not supjiortoil by the results 
oi>Uiined in this nrta, and the prosenoe of numerous faults, with steeply 
inclined strata, and the abundance of salt-water which is encountered 
in most i>f the boringjj already miuJCi are all against its auccc^Eul ex-- 
ploitation. At Uie present time the location of bore holes is entirely 
a matter of chance ; and though holes have been sunk to a depth of 
over 3,500 feet such deep borings have only lieen made at enormoui 
expenditure, and in every esse without any Hatisfnetory results. The 
theory chat iIks oil oeours at the contact between the sandstone and 

OH jprinfiiL the limestone must also Ije abaudone^h Tlie supposition that the pm- 
isence of oil-Bprings at different points is a favourable indication of 
large underlying ileposita of oil lias been clearly <iisprioved 3 and since 
these usually nscciir along or near littca of fault must be considered as 
B^lveree to that hypothoaia The expenditure of such large smoui of 
money as have been made during the last fourteen yearsj and the 
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ftbsultite luck oi lesiitts in finding' oil im paying i|nautjty, may w^U be 
taken Bs eoncluaive tKat )W snrisfactory resnlts will be obtAioed from 
Buoh furtlier expenditure in tbis direction. 


The Albert Sh.^le Deposits oe Albert axi> Westhoblaxd 
CotryTtEA, N.B. 

H. W. ElU, LL.B.t F.k.&XS. 

The following report cm certain econoniic aspects of the Albert shale Panaer 
deposits of AHiert and Westmorland counties, Now Bruiiswieb, may 
be regarded as, in tnost respects, supplementary tn tha Mcueral report 
OD these rooks, publieiiod in 1S76-77, in the annnal volume of the 
Getdogical Surrey by Dr. T.- W. Bailey and the writer. At that time 
asomewliat exhaustive examination of tlicae shales and of the asso¬ 
ciated rocks was carried out throughout tlieir whole extent in the two 
counties mentioned, more particularly Mith reference to the presence 
of the valuable mineral albertite, which hflcl for some years been largely 
and profitably mined at tlie ' Albert mineSi 

In the course of that examination the presence of hea>y beils of 
what is usually' known as ‘ oil-shale,' now styled by eomc persons 
■canneliie,’ was observed; and while these heavy bajnD were not 
found to bear any close association with the deposits of albertite, their 
undoubted value as a possible eouree of supply for oil by distillation 
was clearly rccogiiiied. 

The morleof occurrence of these heavy oil^halcs ia quite diatinct 
from that of the albertite. In the case of llie latter the mineral occurs 
in the form of true veins, which sometimes foHoa- the lines of stratifi¬ 
cation of the inclosing shales, but which also often traverse them at 
well definefi angles. ITiis aspect of the question has 90 often been di^ 
cuased by various writers that further enlargement OB the subject is 
unnecessary, and the once stated opinion that the albertite oecurned mt 
a true b«l, similaT in this respect to bitumiiious coal, may now be 
altogether laid aaide. 

On the other hand the massive ' oil-shales ’ occur as true inter- CJhar*^ uf 
, 1 . . OLl’ilUuM* 

stratiftwl in the bituminous shale ssene*. 

As to the geological position of tlie shales a» a whole it may be 
remarked that somewhat diverse opinious have be«in held from time to 
time by different observers. Thus in the early days of their imvesti- 
gation it waa supposed that they represented an integral portion of the 
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Lower Carh^jintforouH fomifttion. Thbi conclusion was rewchefl frofi5 the 
presence id certain bands of the abate of remains of fossil fishes and 
plants which were then atipposed to liave a Lower CaHjonifetous aspect 
and to debnitely B:? their hori?;on. The investigations made in 13TG 
showed that however true this might be, the maaic of the shales them¬ 
selves occupied a position entirely unconforrmible to the true JjOW'cr 
CarbonifercJiis s^imenU* associated with limestones and gypsum, and 
w hich are well deBned throughont the area, and that with good reason 
they should therefore stmdgraphically be ajssigned to a low'cr horizon 
or regarded as of Dtn-onmn age. I t may be added that this view as to 
their pj^ition i-S now genemlly accepted by those most familiar with 
their study in the field. 

As for the extent of the Albert shale formation it may he said that 
it lias l>eeti traced for a distance of over thirty miles fram east to west. 
The shales are not, howeN'erj continuously exposed throughout this 
whole distaneCf since they are sometimes covered over by overlying -^edi- 
meiitSt eitlier of Lower Carboniferous or Millstone-gint age. In .\lbert 
county they occupy a position for r considerable portion of their area 
along the north Bank of the range of hills known the Cakdonia 
mountaiiia, the rocks of which consist of grojiitcs and other latrusives 
along with gneiss, schist^^ of various kinds, hard slates, w'hich are 
regarded as of Pre^Caiubnan age. The course of this range is north¬ 
east and south-west. East of the Albert mines the ciyrjtalline rock^ 
are not .^n, except in a small outcpo|i near Calhoun's mill on the 
Memramcook rivers a few‘ miles north of Menimmcook village, on the 
Intercolonial railway. The shale deposits extend onward across the 
Fetiteodlac and ^[cinramcuok rivem, sho^dng in the banks <»f both 
atteam^ and nt difTerent imints over the intertnediato areot as at 
Bellveau, TaylorvUIe and along the rwids between Dorchester and 
Mcmramcouk, 

In the Albert county area tlie best expKJures are seen at the Albert 
iiiiuea, four miles w'est of the Petitcodiae river. In the interniediate 
a])acc tlioy are, however* largely conoealtsl by the overlying Ljwer 
CarlxmifeiM^jiis forinatlon which includes the gyps^uio deposits of the 
Hillsborough Plaster C-o. Further west tliey are well seen at Balti¬ 
more, six to eight miles distant from the Albert uiiiics, outcropping 
along the courses of the several branches of Turtle creek and in 
numerous outerops on the bsllwide^- Tlsough they have not l>eeii 
traced contifiuoUMly Ijefcweeu these two places owing to the fact that 
they are sometimes Concealed by red and gray marls of the overlying 
formations, it Ls regarded as very probable tliat they form a continuous 
belt for the entire distance^ 
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Weflt of the Baldmore the sshale belt is contiimouB for A further KtfflTj Kwi 
db»t^ce of yonte four uiiies to the south branch of Prosser brook, where 
it teniumtes agHinst a sjmr of the old uiouiiUiri rocks, Tlic shuJes, 
however, sgaid rcAppe4ir to the wes^t from beneath the Lrjwer Qirboiii- 
femu?i fiediments at Pleasant valley and again at Mapletou^ the latter 
place about three and a half mil-es east of Elgin Corner^ viiere they 
foms tk band about two miles in leiigtii- West of Elgin they are aho 
exposed along a branch of PoUet nver and form a narrow ljan<i along 
I lie course of the stream. Tills outcrop practiDiilly marks the western 
limit of the shftlea in Albert county. 

Tlie exposeil width of these sliales is nowhere very great, nnd in Faulted 
AJljCft county seldom exceeds half a mile, but in Westmorland this 
breadth is in places wniowhat greater. Tlie rocks of the area arc 
frec|uently niucli disturbetl, afiecietl by numerous faults and 

often inclined at high angles. At the Alljert inineiS and also at 
Bcliveau and Taylor^nic? this feature b couiiood, nnd several well- 
de6tie<l anticlinalw are visible at these placed- Tn the Baltimore area 
the shales are nioro regular^ with ji pret'ailiiig dip to the north at 
angles of 15 to 25 degrees. 

f n wrtain areas the ahales are underlaid by a hard gi-eeii conglome- Congloine- 
mte which is made up of the debris of the mountAin rooka. This 
feature ia well seen on Pecks creek, west of the Albert mines, as well 
as at Thdiveaii, at :^fapletoTi and at the Inx-ality west of Elgin Corner. 

llie tlueknc!^ of the riiale formation haw been estimatel at about 
1,000 feet or possibly sometbrng more, since owing to their folddl Rnd^ljPiiwDe^ 
and faultisl character the exact dotormination of their volunm is 
rendered very <liaicnlt. In their physical characters tlioy var^- m>me- 
what In didbrent localities!. Some ai tlio beds are comparatively 
sandv, cooKtituting in places a bituEninous aandatone, w hile other 
portions are fiuite thin and papery. Oceasbujilly ihui bands of a hani 
dolomiticdooking MmestodC form intorstratified liwere, but tlie hulk 
ijf thciws iri amalL As a rule the shalw and juindy layers are bituminous 
throughout the formation, but certain portions ha%'e this fe^iture rauch 
more largely dovelopetl than others. 

Small veins of the black shining mineral albcrdte are iiuite abun- Occurn?ii« <i( 
dant at several loemlitiea. As a rule these are Uio snjall to be mined 
profitably^ and, with the exceptioti of the large vein which w &a worke«l 
so successfully for nmny years at the old Albert mine, no fiepoaits of 
this mineral have eJsewbere as yet been found in paying quajitity. A 
^>eculiar feature of this mineral is Its occasional aewwiation with httih 
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the Tinderlyiiig and overlying tockn. Thus at stoveml points it is 
kiiuwiii to occur in the etd rocks^ of Crtle<iorjia mountain oa Hniatl 
threads. In ilib oAse it ib pmbahlj due to inBltrAtiDii from the over^ 
lying shales j while in the up|ier ijerle^ of I^ower Garbonifenousi liiiie-^ 
stones, gypsum, and conglomerates it is iiK^easioiiully oljserved in snsall 
irresrular veins or stHngerss and even in the still higher s^nidstom^ of 
MilLstone-grit age it is Sometimes found in veinK of considemble siae, 
so mueli HO that, at what is knowm as the East Albert mine, Htteuipts 
have lieen made to mine tiie deposit of albertite. In such positions 
the luineml may be regarded as ft discilkte, newer than all the roeki 
In which it occurs. 


The fild Albert At tlie old Alljert mine the deposit which w^aa evidently of the 
nature c?f a true fissure vein, waft worked downward to & depth of 
nearly 1,400 feet from thu surface. In the tower Levels the vein 
matter frequently occurred as u cemented aiaiss of shale and albert Ete, 
the substance being too iiupure for shipment, and large quantities of 
this material werei thrown out in the dumps where it can be readily 
seen. In the case of the albertite itself oLr?, owing to the great 
purity wdiich was at that time required for shipment quantities of 
the mineral were throw'n aside with the waste. This albertite can 
also be everywdiei'e observed in the mass of the dump and around its 
sid&s wdiero it has been washed out, and many of these pk^oes ajfo of 
good size ftnd quite free from any impurity. On the w hole it may be 
said tliat many toiiB of pure albertite have been thus thrown away. 

Other vtmn It was suppased at the time mining operations were suspended at 
aate^tvd. mine that the mineral in pa3'‘ing quantities was practically 

e^ihausted. It d^-^ea not by any means follow^ how-everi that this was 
the actual Htnbe of the ease. Several small veins have long been 
known to exist which have as yet Ix-en practically unopened, and their 
HCtual value os yet not fully ascertained, and one of these, situated on 
the north aide of an anticlinal near the main rood threrngh tlie old 
village, ahow^ at the surface an exposed bieadth of at least two feet 
This vein, which appears to be a branch of the main vein w hich was 
w^orkcti for m nian\" years, is certainly worthy of lieing t^ted to prove 
if it does not extends npd es^en Increase m size at greater depths, a 
possibility which, from the irregular character of the main vein, m 
likely to occur. 

_ ,, , , The * oil-sliale l>andft ^ to which this report is especially supposed to 

The ml ihilii ^ ^ ^ . . Tit,™" . 

buidii. relate, occur in difFerent partw of the shale body. They conxist of 

thick seams of a dense^ usually black and masFiive rock, radically dif¬ 
fering fn>m the ordinary bituminous shales, though they have usually 
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been rcganifeil imd dei«ri>jwi under thiit bend, Tliey form regular 
beds, extending o^er long imd fire thus entirely imlLbe 

albertite In tluit the Ycin structure of th4it mineral ia entirely abst^nt. 

These beds of "oil ahale^ mnge in thickness at the Albert mines Tti<Hr on 
fram three to nearly or (|uite sis feetj and at least fi%'e of these banda 
or befls Imve been recognised at this pkce. The ruek h veij comj>act, 
breaking w itb a fi>ughly oonchoodal frftcturep witii a veintfd or woody 
aaptcct on weathered surfocest apparently entirely free frotn grit of any 
kind, since it can be readily cut with a knife without appreciably dub 
ling the edgOi ia vert' rich In oitj and certuin portions readily ignite in 
the flaiuc of an ordinarj^ niateli. By nnalvitia these dense ^ oil-abules' 
aro reportcil to yieldt in portusns at leasb and the rock appear to be 
quite uniform throughout the largest beds, from 60 to Gii galloiis of oil 
per ton. Along the course of Frederick hrooln which tmverses the 
area to the north of the main line of old wo^king^i^ these strata of *oi|- 
ahftles ' show in euccessive bands, (separated by otJicr shales, i>ften 
brown in colour and sometimes highly bitummous, though the pereen- 
tagxt of oil in these Iira as yet nut been fully dotemilned. It is prolia- 
bie however that a large pirtion of these intermediate shales will yield 
not far from. 30 gallons of oil per ton. 

The^ie black * oil-ahales * are alsio w'ell devcloperi nt Baltimorij! and at TT-uokii™ □£ 
Tiiylon-ille. At the fomier lecftlity, four or poauibly fli c of the Unds ’“"'*»■ 
occur} vftTfyio^ firoui ths?eo to six foot jo thickiiess j nnd ^ fer beck xn 
1864, workK for the extroction of the oil hy distiJktion vrere erwted 
and the indostiy carrie<l oa for iseveral yearn. The discovery of the 
oils of the west, however rendered crude oil so cheap tliat in face of n 
diitv of tcti cents per gallon on the output, the greater piii^ of which 
went to the United States for reflning, tlie industry wns obliged to 
close down. The rich hawk at Taylorville were also qiiaiTie<l to some 
extent for the same jiurpose. 

TIte block hands are well exposed on all the braDches of Turtle 
creek in the Baltimore arwi and they liave been opened by several 
drifts on the hill-sidea. The ihicknew of the several band* is thus 
well established in thi* district'. On the west branch of Turtle creek, 
beyond the Stewart farm the colour of the oil-band* becomes greyer 
but the ujass of the rock i* filUd with blackish streaks, and the per 
centnge of oil from these beds uf which two are known to occur, is 
apparently greater than in the black band*, reaching by analysis ns 
ntueli as 80 to 85 gallons per ton. The thickness of these two grey 
* oil-shales' on thew-est branch is slated by lit, T'VilJinm Hall, formerly, 
mnnngcr of the Hpring Hilt coal-ininesp to be 20 and 21 feet. Ihev 
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have been opefied to extent and iioine extraete^i Tlic rock 
kindles readily cn appliii^fttion of a lighted match to thin pieces, 

Tlie number of ' oil-shule * band^ at Tajlorville i^as not ascertamedj 
though there are several in the urea. Tn chatrictcr they * 1*0 like the 
bandit at the Albert mioei$r and the quarry from which they were 
mined in a field near the roiui crossing from Upper Borehester and 
about one mile from the Mcmramcook river. 

The quantity of inateHiLl in the^ rich sliale Ijanile is iherefon? prac¬ 
tically unlimited^ ami haw lieen estimated by several mining engineei'a 
w‘h<i have examined the projwty nt as much ns 27 O 3 OOU 1 OOO toli«. 

How far these Albert shales extend to the northward beneath the 
Lower Cfti'bonlferoua Jind Jlillatone-giit sediments Is at present uncer¬ 
tain. It is not suppwi^j how^ver^ that they underlie the wliohf Car- 
Ixmiferoua boain^ since east of the Petitcodiac and MemrsjiiccKKk iivei^ 
the structure i» apjiarently baaia shaped. They may, however, be 
jro|sf?atod at several intervalo. The fuOj^t northerly reec>gni3n‘d outcrop 
yet eecn U on the north side of Indian or Lutsi mountam, where on 
the rofld leading to the ^lul^ughlin rood they are ex^w^l for some 
liiHtUnee and apparently extend down the ^k>pe of the hiU overlwking 
the valley of tliu Coengne river. Tlie shales of tkin locality resemble 
vety closely thot^ oi Albert county and are probably of the same 
horixoD, though they are much less rich in bitntninous miitter^whcro 
exposed. 

Frrjm Dr. OLIphant’s pajMir on tlie oil intlufftry taken from the 
Annual V'olumeU-S. Geological Survey, VoL XX,, the follow¬ 

ing figures are extmc^l t— 

Quaiitity and value of the oihahitJc pi^xluced in Great l^ritain, 
mosGy in Scolhmd. 


imy. .. 

..,2,219,250 ton^k 

ie608,3«9 

1691 .. 

.,,2,391,119 

707,177 

1693.... 

...2,069,937 “ 

522,464 

1693 . 

... I,&56,&20 “ 

469,130 

1894 .. 

..,1,986,365 “ 

496,506 

1895 .. 

...3,240,665 “ 

561,710 

1696. 


604,681 

im . 

...2,223,754 ’* 

555,936 


A ton of ytuminous ^jhale yield^f veiy nearly nn American barrel of 
petroleum distillate, and its coat is very^ nearly that of n barrel of cl ude 
Imd down in Scotland. 
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A hundred gallons of crude shale oil obtamed by distillation of the Aniiyfiiof 
bitnniinoua rock yields about 30 gallons of fair illumiiiatiog oilp 1 S 
gallbiw heavy oib U gallons paraQiue scalcp & gallons lighter oils, and 
5 gallons of petroJeum spirits, while the residue is tar and ooke^ suit¬ 
able for fuel only. Each ton of diale yields also about 50 lbs« of sul- 
|Aiate of unniDiiia. 

Promts. 

nroxbum Co., 1808 , 6 per cent- on preference stock and Si per cent 

iiiantif«tnw 

on common^ In f^cgidjiuii. 

Oakbutik showed a proht of 855,000 and a 5 per cent dlA’idend 
declared. 

PumpherstoUi an apparent profic of 8105,000, dividend 8 per cent- 

Zoss. 

Young's Co,H deficit of 840 , 000 . 

Holmes Co*, shrinkage of 830,000. 

Clippena Co., 8 # 0 , 000 . Towaitiis end of 1898 , all stocks showed 

great improvement. 

Kepokt os the Geolo4st of Phisce EnwARn I^lahu with itEFEHEycK 

TO PROFOSEn BOHIKUS FOR COAL. 

Dr. N. r. 

In the year 1883 * several wrecks wcun spent by the writer in a brief WlJrkD^ 
study of the geological formations found oil Prince Edward island and a 
short report thereon was given in the Geological Burvoy Reptirt for 
the yeors 1882 , 1883 - 84 , more especially as rein ting to the western 
anti southern portions of the island- .Sutficient data were however at 
that time obtained to warrant the conclusion that tlie rocks found in 
the eastern portion were practically similar in age at least to tho^ 
which w^re more carefully esainin-ed. 

In tiiat report the opiniou was expressed that tlia views put fortli Sir Wm, 
by Sir William Daw son in his report on the hdalid in 1870 * timt the 
greater |»art of the red saiidstcucB and shal^^ of which the island rocks 
are largely CMSmixKjed* wore of Triaasio ago, would need to be somew hai^ 
luodifi^p and that, in so far as then examiiicdt these rocks more pm- 
perly belonged to the Upper Carboniferous series or poissibly to the 
34 
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Clumg&(if The AreA£ aaaigncd bj fijir WiLliBm Dawaoiir in his rvportp to the 
Upper Carbrpnifereufl foriiiatioo were confined to a atrip on the weatera 
shore from Wiest Point to North Cape, and to certaifi arenu^ eaat of 
Charlottetown and near the entrance to Charlottetown harbouTp of 
whiclip how'ever* he did net ooimidor the agta a^ actuaUy determinecl. The 
detailed exaniiimtioTi of the Uland in l 8S3;p however, allowed that such 
a ju>paration was not possible^ but that ao great waa the aimilarity in 
the rock fonnations over the greaiter part of the ialand^ the whole or 
at leftist the greater p^wlion should be included under the same head 
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Subsequently Mr. Franciis Bain^ working independently! anil largely 
In connection with the plant renmins which arc found at many points 
throughout the whole province, came to a similar conclnaion ae to the 
Upper Carboniferous age of the greater portion of the island ri4:H:ks from 
the fotsill evidence Tlie^ eoncloslcms were prosenteKl In ji jiapei' read 
before the Hoy'iil Society of Camida in 11:^85 by William Uaw'son, 
and w'ith his comments thereon w^ere published in the C'cituxdton I^^e&rd 
of ScUncef Moutreal, voL L| for that year^ A previouN p^per by ^Ir, 
Bain relative to some fossils which he hud found there was also printed 
in the for 18^ii$l, in which the Upper C^rlsmifcr- 

ous clmnictor of the plant remainis was indicate^h The Triassic rocks 
w'ere at that time negarded us confined to a limited area in the vieinitj 
of New IjondoOi on the north uide of the island, and the evidence upcm 
which this separation was Ijased was the finding some years liefore of 
tlie fofflil Bath^gnai^im iiorvaHs W'hich was then regarded us of Trias- 
ale age. ^'^Tth the esLception of this fossil from the New' London area^ 
it may be said that ail tho evidoneo points to the opinion that the re^l 
sandstones and shales of w^hleh the island is largely lannposed may all 
be assigned to the Carboniferous hori^onp or, aa .Home geologists prefer 
to call them, Formian- 


(mpartuKv ol The establishing of the uge of these rocks as Upper Ckrlxsniferouii 
is imporiatit in view of the prcjposed explorationa for coal by boring. 
Though there are nowhere visible on the Itland, any rock faniiatlons 
which can be assigned to the underlying series of the productive coal- 
meusures, such aa ooenr in the proidnce of Nova Scotia, the fact that 
their age ia Upper Carboniferous instead of the higher or TriaaMic furma- 
tion, show's that the probable depth at which eoal-mcasures mav be 
reaehedi if indeed such rocks underlie the island anywhere, is much 
leas than was originally supposed. 
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Th^ key to the problen^ it^rding the occurroiico of ^nf^e^Mll(f 
deposit^] of coiil on the bland it^lf, emmot be ascertained from the bmiuwkk 
study of the rock fonnations there exposed. There lh in the province 
Qo actual data on which tt> l>aae the oecurtflnee of the lower or pro¬ 
duct ivo iuefucutvtt. In order to arrive, if posaible^ at soiue defuiite 
conclusion on thb subjeett some time was apent in an exaniinadon of 
the fi>rmation,s along the udjatent nhortw of New Brunswick ajid Nova 
where locka siiiiilnr to those which occur over a large part of 
Prince Edward idan^k abta occuTp 

In New Brunawtek a narrow margin of the red saiidstonest conglo- Cape Tiw- 
merates and aosoeiated f^hales of the upper Uiwicfl Lb found at fieveral 
points itloug the shores i>f the Gulf of St. Lawrciicui as far north as 
Bhippegan island. They are also well iseen in the Tormentine pcnin»;ula 
where they downward into underlying gray sandstoaes^ which 
here are suppr)^^etl to reprfsent the loweyt pt^rtion of the Upper CSar* 
boniferous in thia flirection^ 

Nefl-r She*llftc and along the east, coast, of New Brunswick, these 
newer rocks rest upon gray aantlatones and DongLomerates which have 
Iwen regarde^l osof Millatone-gritage, and the productive coal-measures 
liave not aa yet been ri?cognized in this part of the province. VVhile 
the gray beds of the two wmow^hat widely separated divioioiis of the 
Carboniferous rocks present certain points of similarity^ there are uome 
feaeure!^ which render their separation possible. Tliie Hindstones of 
the upper series can be generally distinguished by being much softer 
and less coherent in character than the gray grita and conglomerates 
of the Milljstono-grLt seriea. 

South of Baie Verfce, thb iliJTerenco in character can be rfudily seen 
on the ruwi leading acr^iss to Aulac, Thus, at the latter placet what 
is known as the Aube ridgt? rises near AuUc staitLon on the Intercol¬ 
onial railway^ and extends in a north-east direction^ in the direct^™ of 
Pointe fie Buto and Tidoish. Tliie rocks of thi^ ridge are gray grata 
and quart^-jHjbble coiiglomorateH, iind have a distinct anticlinal 
structure. 

About seven iiillos oouth of Baie Verte the ^liUstone^-gnt outcrop u mirf cimifW 
terminates, but at Halls liill, which b about two miles further DorUit iiiuiSae- 
a Scries of gmvsancbtonew cornea the^ rocks in^ and have been cut down 
aloiigthe ToadwaV. These belong to LhenewersertKVf and are JWton overlaid 
by' the soft red beds w'hich are so conspicuoua along the shores ab<iut Bale 
VertCp and thenee east to TidnLili and on to Pugwash in Nova Hcotia. 

In the?^ red beds are l)ands of eonglomemtes in which the pebbles are 
2U 
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up of bright red lahaJc, nud thin baiid^ of impure red 
limestone abio oocur at sevefiil points. Tlie tienes fw A whole ua quite 
dUtuict from anYthin^ seen in the IfLUston^^grit fomlntionj and 
preewely rciicinbles the iwba seen alung portions of the shore of Prince 
Edward island, from Oipe Egoiont to Wood IslAnd^ as woll as at many 
other points in that province. In New Bnimkwict they are also well 
expos^ at Cape Tormentinei and along tlie Hhone^ of that peninsula 
at many phieei^ while at Bay held corniTp and atound Port Elgin they 
are underkiil by the grayer iivembcra of tlie upper series^ w hich atb^o 
show on the road betw'een Sliedxnc ami Fointe du Chime. 

These soft rvd rocks with occasional gray sandaton^i also appear 
along the north side of Nova Scotia in the countiea of Cumberknib 
OdeWtar and Fictou. Here for the most part tliey overlie directly* 
in ao far n-s yet knowii^ rocks of D>wer Carboniferous age without the- 
interpositioa of tlie Millstone-grit or proiJucUve coal-measures. This 
contact iippeora to be uf the nature of an overkp since there is no 
indication of faults between them. It is probable, therefore, that in 
this northern portiiui the true omt mea-surCH have never been deposit¬ 
ed along this side of Northumkrrkiid strait 

Further east the rocks of the newer series arc esposecl along the 
Eiouth side of Northuniberhind strait to a point several mi lea east of 
Merigi^mish island, or about twenty miles east of Fictou harlxjur. At 
this place they rest upon tjeilunenta of Eihirian and CmiibrchSUorian 
age w ith which arv asaoeiatefi granites and other igneous rocks. East 
of this the red rfx^fca of the upper ,‘ieries are not cxjuased, cither along 
the thores of Nova Scotia proper or on the Tsisnd of Cape Bretom 
There would therefore appear to be a gop of considerable extent in 
the sequence of the geological forraatiom? in thbt port of the piovince. 

The structure of the na;k» in Piinee liJwaptl i>^ktid indicatcis the 
presenct^ of savcml lines ol anticline which extend acress Northuin- 
berlanrl strait from New Brunswick and Nova Hcotk, and traverse 
the island in a gimcral north-east dirw'tion- la order to h^-ate 
thcae as precisely as ^sjSKible an examiimtion was niade of the whole 
shore line, since but little inforauition regarding structure could bo 
obtttinerl from the few exposures st'cn on the surface of the island 
itself. In fact* owing to the presence of much false bedding;, the 
oci^urrenee of di^w? and strikes thus seen were ni hut little value. The 
coast sf«tions^ however* are fairiy*^ good, though there are occaaiotied 
long stretches occupied by sands where rock outcrops cannot he 
observed. TliC general auccessioii of bwls along the greater pail of 
the shores can* liawover, be fairly well ascertained. 
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Ap(>iU¥iitlT the lowest rocks of the island sene^ are dnrk ti?d oahhJ- ti^wait 

atones with oecasionnl bela of eonglouierate in ^hich the pebbie^t are 
of mh brisht red ahRle. with irregular beds *4 Linpurc lini-eHtonej gen¬ 
erally re^Jdish in colour^ but at aevoral points a gray liitiCMtone also 
Pebblri congloraserates are also seen at several places^ as nt North 
cape^ add on the ghope«i of Mill river south of Alberton^ the pebblea 
Ijeing of quarti wi-tb, ocoaaiotially^ pieces of hard motaitiorphic rocka. 

On the Hdge about ten miles nortli of Wood Island, end on the road 
to C&niignn^ a deposit of well munded pebbles is seen which have 
evidently been derived from bedu of these conglomerates in tin:' viein- 
ity, and traces of which can be recognised in place. 


In cbamcler Most of these red rocks are vet}' similar to the beds Sinatli^ to 
HOeo in the secliorui along the Wal|af?e and Waugh rivotwon the north 
aide of the Cobequid tnoiintains in Nova Scotia. Ttiey are jjtimetiioew 
interatratilieil w ith beds of grayish aandstono which are usually thin 
and irregular, the gray colour apparently due to tho elimination of the 
red flouring tuatter through the agency of plant steniK which fre^ 
quen tly occur in these iowcsat beds. This cliaroctcr is well seen at 

St Peler island, near the entrance to Charlottetown luirbour os wdl 
afl on Oovemcir island near by. Furtlier mat snmilar gray irregular 
beds are e%posed in parts of the section at Callaa piunt. 


On the west eoast the neare^it approach this feature w an ob&orvcd 
on the shore at Campljelltown, where, underlying the great Henew of ^in. 
red shales and ^mndstorics ■which form the oUff between liig Mitisone^ 
gash and W oH cai#T coarse reddish griU with grayish banrls crep out 
Bt the bftHtf of the bluff. While the^e may not be qtfite so low in the 
series as some of the lowest beds of Qallas point, tSiey appairently in¬ 
dicate tbo low twi nicmberi of the series in this direction. 

H»ese Bre overlaid by a considereble thickness, probidjily aggregating ctAWtcrof 
Hovoril thDusiHid?^ of feet, of ^ft red Aandstunes and shah:?*, stniia. 
casionally with bands of impure limestone, w hich are seen over the 
greater portion of the surface of the island. Much of the ?-aiiddtone 
Is a dark red or red-brewn, and these ^ up reil sandstones 
with sliah-s w hich continue to the Aummit of the foi'mation. Through¬ 
out lhi‘4 iSeries there is no very great vorioty as regards the characCer 
of the iwk# tbemaelTes, and all may be included in the same general 
gtimp. The ububI dips of the stmla are to the north-west and south¬ 
east. They are usually at low angles, mrely exceeding ten degrees 
and more often rangiiig'lrem two to six degtws. Occashmally however 
this inclinatiiKn Is as much ns fifteen to twenty degrees for short dis- 
tance:^. Thew to imlit^ate slight disturbaniw of a local nafure 
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Only two smfdl breiik^ were noticed, of which otie was an the ^outh 
shore^ one (nUe west of Rice point, which ia at the we^t entrance 

of Hillsborough bay where them Ls a downthrow of about thirty feet, 
and a flight displacement on the north side of Ooveriior ii=dand of 
le^ than ten feet Eruptive rocks were seen at only one place, on 
Hog island in Hichniond bay, where a dyke of diabase cuts the soft 
red sandstones and has altered tlu^m for a tihort distance along the 
line of contacts 

Tlte anticlines noticed iii connection with the stmcture of the IsUnd 
rocks are apparently in number. Of these the most northerly 
comes across from the New Brunswick shore in the %dcmity of Ricbi- 
bucto head, and is not seen on the island proper ns its course extends 
along the north-went shore a. idicirt distance oat from the coast line. 
This jqay be styled the ^fimenegash nnticbne. The rocks along this 
part of the coast, w'hene observed bc-tw'een West cape and North pinflt 
all have a w'el]-dchnE^d south-east dip, the strike Wing appnosiniately 
parallel to the line of the shores with angles ranging from two to seven 
degrees. On the shore near Little Minoenegaah cmek, a bed of gray 
limestone occurs^ ^-istblc only at low watefi which bas been locally 
<|uaiTied to sfinie extent both for lime^hurning and for building ^tone, 
the church at l^gnish being built from •jtone taken from this locality. 
These gray Ibne^tonca were not stetm at any point on the sutfeee of the 
isliLud. 

The second aotiellne b rcgardeil Jis crossing the strait fi-om the 
vdeinity of SEiedioc pointy mn-th of 8hediac bay on Uie New Brnoawick 
shore, Ui the inner point of Egmont bay near the mouth of Percival 
river. The ahoms for aome di^tiinee on either side of this bay are low 
and sandvi but there are certain low dips on eibher Side of the island 
in tlie line of its fiupposed direction w^hieh aliouid indicate its pLJ^ition 
fairly well, and it should reach the north $hore of the Lshind near 
Cavendish inlet. Tills line of dii^turbance is styleil the Egmont anti¬ 
cline, but it is not so well defined os aeveral of the others. It# western 
priklongatiian in New Brunawiefc should cofineet it with the outcrop of 
tlie old rocks in Indian mouniJiin liorth of Monctom The dips along 
the shore at Brnc heiui on the north side of Egmont hnj are a|] to the 
north at angle# of three to bve degrees. 

T[ie third line of disturbance may be ntylsd the Be^ie^iuc bay anti¬ 
cline. It apparently extends fn>m a point on the north side of the 
Tormentiiie peninsula, a short distance eflat of Cape BakL, whence it 
should ems U> the vicinity of Suminer#ide and cofitinue to the north 
side uf the island near CbiiainH ptmd, about two mile# w est of Cape 
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Tiyon* Tht: oppo^itig dips of this ftntidhiej though geuftRilly low, are 
well defined and rarely excetti four to aix degrees. On the north side 
of B«iei|iJc bay tlie north-weat dips are well seen at Fifteen, point and at 
Cape Egmont, and the south-eaat dipn are seen at Indian pointy and at 
Graham and Sea^ow heads, the inclination here ranging from two 
to four degrees. 

The fourth anticline extends from tiie extremity of Cape Tonnentine -itk Aniidioa 
in oontinuation of the Aulac ridge. It apparently roaeheis the shore 
of the Uland between Cnije Traverse and Ti^on. The cipjiosing dips 
are well seen on the shore ne ir the ToriDentin<? wharf. They are not 
well defined on the shore of the island, but» on the r<mi north from 
Hunter river station to Xew Glasgow, the axia h w^ell seen at a point 
alx>ut one milo north of tlie former place. It prebably reaches the 
north shore in the low area about KuBtiCf> beach, but good expoaui-es 
are rarely seen in this direction as much of the coast is oc€Dpie<l by 
cky and s^fia 

The fifth line of disturbance is that known m the Gallas Point- anti- oth satEsshiit 
dine. This ia one of the be#l ilcfined, nlcrng the whole ahone of the 
hikocl. The opposing dips ere well seen on the west shore of Uw point 
&pproAich ing Pownel bitv^ Oil the north side of this nntivline^ the 
ledges seen on Ooiemor and oii St Peter islands, show dips to the 
north*wisjt, at angles ol sei-en to ten degrees, andthisdip isiiiaiiitainwi 
to the vicinity of Charloltetowo. On the west side of Hillsborough 
bay, the dips can 1» seen at Rice isiint and Holbnd cove, and on 
tlU east side at Keppoch and Battery point, as well os along the shores 
of Pownal bay. Opposite Charlottetown tite strata apparently iktten 
out, and this place probably represent the cotitre of a syncUne. The 
south-east dips of this anticline are seen at Prim point, and as far east 
as Pinette river, beyond which, eastward, tlie sliore* are generally low 
and sandy and oxpoauiv!* few, to tlw vicinity of "W ood islaads. 

At tins place the dips become reversed, and are again to the north- 
west and north. These continue as far east as Cape Bear, the inclin- 
ationi of the strata vaiying from ten to fifteen degrees. Tlie axis of 
this anticline, which may be styled tUotVood Island anticline evidently 
lies a short distance ««wnrd, and a syncline must occur between this 
mill Pietou Island, which lies tea miles south of High Hank, since on 
this island a well defined anticline oecura with a east and west direc 
tlan. 

In the eastern portion of the island, the several anticlines appear to 
flatten out to some extent, and cannot be so readily recognired. Tlie 
shorw are often composed of heavy deposits of clay, and sawl and rock 
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exposures are not so oontmuoiifi as farther to the west. The molinatioD 
of the fltmta where expowi, U generatlj souiewhat leas than those just 
recorded. 

At Souris the dip of the strata is more northerly, the jftiike coid' 
cidlng generally with the mii of the shore, as far cast as East point. 
The angle of dip varies frocu five to ten degrees. There is a syneline 
in this dii-cctioD in which East point is situati^l, and the reverse south¬ 
east dip was not seen till we reached Canipbetl pond, where the beds 
have a low wmtherly dip of from two to four degret^. Good nick 
exposures are mrely seen on this part of the isiland, since the shores 
east from llnstico are usually low and frequently formed of sand duocM 
or of boulder cUy, 

The actual thickness of the fommtlonp as seen on the island, is sorsie- 
what di6ioult to dotennloei According to the estimate of Mr, Francis 
Bain, who divided the nocks there seen, into throe grt>iipft, there are in 
all about 3,000 feet which lie arranges thus: — 

1. A lower seriea of grayi brown and red Kaiidstones and shales^ 
termed by 8ir William Dawaon, Perniu-Carbfmiferous with a thickness 
of about SOO feet. These contain plant sterna which have been deter¬ 
mined to be of Carboniferous rather than of Triassic age. 

2. A middle series, conformable to the last, or nearly sej, consisting 
of red sandstones and uhales, with calcareous sandstones, which occupie.^ 
the greater part of the island, the thickue^ of w'hich he estimates at 
2,000 feet i and 

3. Red sandstones and shales, not dl^tingni.shable freiu the lost, 
seen at Xew IiOiidon, and having an estimated thickness of 150 feet. 
These mclucle the Cape Turner beds of the north shore. 

It IS doubtful if this Bstimate of thick nrrss covere all thcr sediments 
of the island, and it ia highly probable that the total volume is coii- 
sidcrably greater. Thus msking due allowance for false bedding, and 
the difficultv of securing correct dips, if wo take the i^tion north from 
the crown of tlie Gallas point anticline to the supposed eentre of the 
basin at iThariottetown, and allow a dip of seven degreeii only, the 
thickness will amount to not fur from 6,500 feet, or with an average 
ilip of only five degrees the total thickness will lie not far from 4,500 
feet. This last estimate* is, however, probably too lowp 

In this eonncction information obtained frcjm sections made of 
similar rocks along the French, John and Waugh rivers in that part 
{f Nova Scoda between Northumberland strait and the Cobequid 
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iiiount«un.H will he of value. Mmt of tliGse MJctious were veiy caine- Wcrk W Mr, 
fully measured by :Mn Hu-,di Fletcher of the Geologisal Survey, The 
rocks in this area consist luFgelj of red Bandstones and shales witht 
occasionallji gtay bods of saindHitone, aod probably cany the fomiationr 
nfl seen on Prince Edwutd island ^ to the bottom of the scries. It 
may be said also that m these sccticnis no trace of the productive coal- 
measureji was found, the Carboniferous resting upon the old 

mountain rocks. 

XliuR, on the French river a thickneaa of feet was found. In 
all this there was no trace of Cfmh further than occurred os the 
occasional carl>oni 2 ed hark of tree stems. Traces of copper were seen 
where the ore has been thrown down from solution through the 
agency of plant stems. 

On Waugh river the thickness of the formation was f4:>nDd to be WaujIi rlv«r 
5,045 feet of red marl and sundatones with ^lecasioiuil gray beds, 

These were underlaid by a series of red con^slomerates which form the 
lowest portion of the fomiatiou and in some places reach » thickness 
of J ,500 feet. No coal was seen, but traces of copper and some small 
traces of albcrtitc. 

On River John the section in similar nK:ks j|ave u thickness for the KivoT Jubn 
formation of 8,107 feet. No wal was seen, but the usual occurrence 
of copper with traces of albertite w*s obsciwed, 

A section measurtd along the &hore from Cape: John to Toney fiver Ony* Jc^ to 
in Aimllaf red marl^ and sandstones to those of the island gave ^ TiPiMy rivfFr. 
thickness of 4pG*2 > feet. Occasional gray beds were found 

It is erident, therefore^ tliat in any attempt to reach ii funnatioii ocradidfmt for 
below the Upper Carboniferous great care innfit be exercUetJ as to 
location for boring oper^tionjs- It may Iso assumed that atiy clopth 
beyond 2,500 feet wiU be practically outside the limit of sucoe^irful 
operations, oven should cxial bo found unless in very Urge quantity. 

The prO]a>jed locations must tliorefore be ifielecled along thow? liucR on 
which the lowest rocker of the series are ex|iOHed. 

A-s the HACfi of the antkIinCK apparently dip somewliat towardH the i^watioii for 
north and east, it would appear^ in bo far our examinationH have 
extended, that the nio^t suitable points fur trial will bOi on the north- 
w'est side at Campbell town or Afimenegoah, on the aoulh-west of 
Sututnersides and on the south and east at Gallaa point and ood 
ialunds- 
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Yet with thk knowledge o£ loc&tioiiAf the prubrnbillty or possiliiliey 

socceaa fts regards flnding coal in workable cjS44UiUty by auy boring 
Hikperatioiu mnst still be regarded as ^ety doubtful^ Tims along the 
western portion of the island tha only seaEiis likdv to be enconnterad 
will ht those known to occur in tliatparfc of Xew Brunswick adjacent- 
As has already been stated no deiHned horizon of the productive eotU- 
measures has jet been found in that directiont the thin seams known to 
occur at Coal hranelit of a thickBcss of twelve to eighteen inches 
belonging to tlio MillsK»ne-grit formation, to which horizon a\^y must 
be Rssignerl the still thinner seam which has been found on the lower 
part of the Cocagno river. 

Further east on the Ck>bourg road near the road from li^kvillc to 
Brijitolp about ten miles soutli of the shore in Tormentine peninsnla a 
sttnall iieam of fobr inches occurs in the Upper Carboniferous rocks, and 
a like seam of from two to four inches is seen near Dupuis Qomcfp a 
feiv miles west of Capo B&hh These are of no value from the economic 
stiLodpoint 

In Koyd Scotia along the north shore In .^iiiinar rocksp a ^mall ^ain 
occurs at several placet^. Tims in the boring on Big Caribou ULamh 
of Ficton, u seam of seven inches of coal was i^portedp ami aba 
near Tonej river, some miles further west. On the shore opposite 
Hetou, at Abercrombie point, a aeam uf fifteen inches occurs, and this 
outcrops at ifievaml points in the area betw-een the East and ^fiddle 
rivers near tlielr entmoDe into Pictou harbour. A l;iaad of oibshale 
uIem} is found nasociated with the coaL Further east, on the north-west 
end of ^lerigomish island a MCanj eighteen inches thick shown on the 
beach. Tiieae rteama east of Pictou apparently occur low down in the 
Upper Carboniferoua formation. 

As regards the extension w'estw ard of the ^ms which are found 
on the WGS% ifide of Cape Breton laloiid at Port Hood, and in the 
Mabc^u ■fliatrict, lb would appear that these are cut off Henwarrl a short 
distance from the shore, since Lower Carlx>iiifetous sediments are sceil 
on the iHlands off the former plact^ uml the productive measures are 
probably affected by faulti which would render their ctmtlnuation to 
the island veiy doubtfuh 

The occurrence of many faults in ih^ Pictou coal liajilt} aud the fact 
that, east of New Olasgcw, the Upper Carboniferous rests directly 
upon the MtHstone-grit where tlie former Ik developedi ren+lerH it 
extremely improhahlo that^thc thick rseams of the Pictou \m.\n extend 
beneath the rocks of Prince Eilwarrl iskud, that any borings on 
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the south side of the tslwid W4>uld penetmte only thi? thin seams 
of the upper fomuitiQn oln^y described as oocumnj^ along the 
north shijre of 2^ova Scotia. Thera i% a po^ibility of soino one of 
these being struck in the borings At W(jod blandd or Gallaa penatr 
provided such seams as setni in Kova Scotiii are L^antiTmous to any 
distance. The prababihty however In tiuit Hucii seiiin^ have merely a 
\iXAl develupmcfnt. 

While therefore tlm outlook tot finding coal in lat^ quantity by 
boring, either in the Upper Garboniferomt formittion of Prince Edwarfl ' 

Iskndp or io any formation underlying, im not very encouraging, it 
inav be stated that the points suggested at which soeh trials should 
be mntlep will, if the borings ara properly eonducte^h furnish much 
valuable information bs to the actual sequence of formations, and there 
is always the possibility that other 'ConditionH than ara wmmntod by 
the surface indicfttions may be dischweih huch ptissihilities can only 
be af 4 certAin<.d by a judicious expenditure of mtmey, hut in Hueh eipeti^ 
diturCi unless a proper supervision of the bc^rillgs from day to day is 
maintained, and the log is properly kept, much of the lamcficmt results 
will be entirely lost. 


TttK CABnoytFKKOUfct Rocks of CHiexicrro Bay* 

PmfiMor IL Fodf^ 

I beg to report that in accordance with instnictiops reeei^etl from 
the Ac ting-Director of the Geological Sun'eVi I exariuncd io more 
detail than was possible last year^ the seveml series of exposures about 
the head of the Bay of Bundy that flupply connecting links between 
the wdde expanse of Carboniferous gray bedu wdiich extend in an 
unbroken seriea from the Bale dee Chaleui^ to 8ackville in Now Bnma- 
wick and the nieaeiiras of Nova .Scotia, tyTiifusd by the Joggins ^^cction 
in which thick w-orkaible beds of bituiitino'us coal occur* The former 
series, i n so far as yet known, do not con tain simi lar depcMutH of correa- 
pemding vaUtc* 

I had also an ojiportunity of discussing on the spot soine of the 
important structural f«itura.s with both Mr, H. Fletcher and Dr* K. 
W, Elk of the Survey stulf. Mr. Fletcher k thoroughly ^^nveriant 
wdth the range of the Carboniferous over all of Nova Scotia, but 
hitherto was unfamiliar with the rocks of New Brunswick; aufi Dr. 
Ells had been engagcil in the study of theso rocks in the laat 
named province in 
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Oil July 21, with Mr Fletchw I wmt to Band River, KS., acid 
thonci^ to Spicer^s CQva ou the Bay shorei^ a region whero Bit J+ W* 
Daw^Ei bad as^sucfieii Bmt MiSklojio-grit bed& were brought to the 
surface by faulting parallel to the Cobequkl mngo^ Thiia a^utnptioiip 
it is saidp was not boised on persKuml observation, but oti inspection of 
irBEisinltted hand ^tpeeimcnsp nofl the late survey hms failed to confinn 
It. 

KepcAted visiita Imve been paid by Mr Ftetcher to both the MiU- 
atoue-grit scri^ of ihe .Toggins section and to these beds for the Kake 
of camp&riag them in groups but without recognition of similarity. 
Some faulting does occur at Sand river in the ellffiap but it k not 
detected on the brtjoks inland and tlie dUturbaiice* have every appear- 
nnee ol lieing very local and of but slight geological importance. There 
iii also no such change in the chancier of the deposit os a fault of the 
ref^uireil tnagiutude would l>e expected to exhihit. In fact there is 
leas change noticeaf^le there than at other portions of the Bhore where 
there are no dkturbancea of any kind. For instance at Birch cove, a 
buttnm, of tlie JsandMtfUUta, staaids out fnuo the general Hne of the 
difFti nnd being of a different colour, appearii, when viewed at a d Stance, 
ns A piece of faulted ground. The ehange from the general gray colour 
of the aeries to n rediibih hue between vertical Hnosls absolutely with¬ 
out any faulting nr break in the bedding planes. 

No other conclusion than that reached by ilr. Fletcher Bcems 
reasonable after hia very careful survey Atid repe-ated stratigrapliical 
comparisouK of the se^^eral theoretical divisions of this unrivfiy^ sec¬ 
tion of the Carboniferous rocks j and that not only does the w'liole 
distance from Mill er&ek to Sbulce neprci+ent an unbroken ascending 
seri^ but thjit tht-nce onwanil the upper beds are continued without 
serious fAtjUing to ilpicer cove, where the forniAtiori ends in a hea^w 
bed of red conglomerate reatlng on the volcanic: twks of the ColiCi|tild 
ranges. 

It ia Intc^re^ting to hnd that here no unconformity has been delected 
although a distinct separation in the Carboniferous se^^uence does occur 
eUeudiere, as at Xcw Glasgow^* and os at Hanl Ledge, MaringoUin, 
where on overlap ia clearly estpOJiwh There the nearly horixontal 
up)M?r strata ara seen to re^t on moderately inciintd Millstouc-grit 
rocksp and at the coutocl fragments of the latter arc ineludeil in die 
former. This exposure is at a place where a drift w^as at one tiiuo 
drivon in on a bed of black firaH^ky for coal, and it is near a welh 


* Annuid R^riort. Surv,, Cm-, IROO tSt Vol. v, i.u IC® r.+ TruiiL 

IniitiL pp. 272 - 3 » 
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marked syncUne in the Millstone-grit tlmt hfts its axis dipping 15* 
towards the west BJKi in the dlrctitlon of z^bcpody bay. 

For a farther compariHi>i:ii uf strata on the New Bnimwiek shore the Ext^ive 
bay voE crossed to Alma, and the cUlT section towarcU Owh? head ™ 
and the great fault there so prominent were exainincd. These gray 
Tock^ there offer an end ™w of tiue strip of iCillstone-grit that rests 
on the Hanks of the Pre-Carubrian coastal ninge and continues from Ahna 
to Shopodj tiamntain, forming without doubt an estenaive outlier of 
the In^'er members of the Milhstone-grit rocks exposed in more con¬ 
tinuous series i>fi Mnringouin, and thus belonging to a honzofi much 
below tliat rrf the workable coal seaims of the Joggina, 

With Mr. Fletcher, Dorchester cape wa.s vlBited. Here oceuni a 
transitifm f rain an extensive of arenaceous sliales and smuLHlones, 
of a redd ish colour, intt* an equally well OJtpoaed series of tlie lower 
members of tboiso gray of colour, which are jiKSumed to the base of 
the Millstone-grit Hci-e they include some beds of dark Bi-e-claj and 
shale, with a few^ inchu^ of coal, upon wlilch openings have becniUJide# 

No cncouragcii^ent was, ur could be given to the pros[»ectom there at 
workt that further klj*mr might lead to a material Improvenaont in the 
thickness of tliO coal. A simtUr opinion hjid to he o^spressed in an¬ 
swer to inqui ries respecting the thick shale Wis carrying a few inches 
of coat at Slack cove, on the point of ^faringouin. HercT large scales 
of fish were fouml in the under clay of the coal 

In tills Jteareli for c^jnditions similar to those aasociatetl with the Repeiiiv'tw- 
Cuinberknd coal-field, it wan noted that there were nq^etitions, though 
on a much reduced s^ile, of the Win niirth-mstwanl alongside the 
prolosigation of the coiietal ranges at the head l>f the Bay of Fundj j 
tho first aud sniallcr^ lying betwci'n the pink rocks of Maringouin and 
Dorchester cape^ and the other anti larger, to the eitst of W estcock, 
wh- TO the base of the gray iseriee ia ti|ilu5avedr In this basin, the 
greatest body of Carbon.iferous measurfes is- in tlio neighb<>urh(K.nl 
Sackville, and here^ under the 'Pftnnian' overlapi the higlicst beds of the 
aeries to be found in New Brutus wick, are probably to be locutt^jd. 

Tlicre in, however, no retLs<m to expect that the highest vrill reach the 
horizon of the Joggins aeamiL 

In company with Dr, Ells, the contact of the gray series with the unmifer 
ov*&rl 3 ring ^Pemiian,^ was sought forp and what was consideretl un 
unoonformitj, eould be miuJe out at several points. One of the^c ia 
Been near tlio W-^tcock watering tank, on tbo Intercolonial railway. 

It alw Rppeaml that the line of contact assumed on the map of 1?*8 h'), 
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might 1-^ somewhat Diodifieil^ and the ^ Permian ^ made to include the 
gmj sandstone area about Quapereau riYerc and thenoc, on^ to Cape 
Tormejitine^ and also to iiin further inLand, so aa to mcLude strata to 
the head of ii^hedLac bay. In the other direction, south of Bate VertCp 
it should include the gray rocks of Halls hill towards Jolioceurp but 
the ridge from Mount Wlmtley to Aulacp should, as shown, remain 
Millstone-grit, 

At Coal branch, near Harcourtf referred to in iy(H, by Prof, 
Baileyi a considerable som was expended in sinking a shaft of large 
ske, to Hmi a seam ^^f coal, said to be slit feet thick, and to hat^e been 
struck in a bore-hole. The sliaft cut only the !6djich coaj, mined In 
the adjoining river bank. 

Tlie New Brunswick Petroleum Company have continued a vigorous 
search for oil^ near St. Joseph“s college and acrcHa to the Fetitcodiac 
river, and the mouth of Weldons creek ; eome 14 holes have been bored, 
and oil got in several of Some of these holes have been put down 

to depUui of oyer bOOD feet. All are iu the H-Vlbcrt ahale^ though in 
some raJ?e^^ they were slarbed In the gray sandstone, which in places 
caps the older strata. Si^voral of the holes arc coupled jn eerii*^, and 
fittcii with pumps and tanks. In the folk three* rigs were in operation 
at the same time, in the strip of Albeit tshsles intruding between the 
Pcticodiac and Meiuramcook rivers. 

At tlie Albert niine^ Mr. Bobiiison expo^l, east of a fault, a branch 
of the origimd Albert vein, much o-i two feet in thickaeas, and of 
sutficient importance to warrant-further eiplonttioa, as the ‘coal" will 
bring at least ^14 a ton for varnish making. 

Late in the fall another bore-hole, No. was put down by Mr. John 
White, at a clistance of 500 feet from No. 5^ and at ade|}thof 177 feet 
aome 20 inches of coal was founds la this hole a double core barrel 
vuik used, and ttw* auction obtaineri w'og as folloa's : 

1!M3. Iiu 

OCL bluii cihy,,...... ... ID 0 

Eti^l tuarl-- . 7 0 

n auUA*tiiltkifia.. ID U 

1. Mu^imaainixed^ lifhe Bad b 0 

“ M with red marl... IB 0 

H blikehmrd rock-,.... 4 0 

•i ml marl..... .. ... ^... S 0 

Oct. 31, ■ witU MiiidxbTiic^..... H . ... IS* 0 

Nov, Ip bluiih Guo hud .. ... 3 0 

wr MUf! ■>!*]&.. I.... .... ...... 3 0 
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red tiurl an^ ubd^tuac. .. ............ 

4» ifvd Wfud ^\ati tacditcine^T wit^ » gr»v ihaJlf.. 
K r«^ ind tilbte tkord nmrt,_.*, + , 

II blu^t reck.., 4 4+..... 

H red Kod blua mbted fnfiirl. .... 

H bJiiCp fiiwibmc.. .... 

ted iiui:rl, . . . .4 ..,.^, 

ki »dand blue HndjitnBc. ......^.. ........ 

Koa% l~f dork bJur ishtlif. ... ... ...... 

HP WucdiiU*. .*.i r.....* + i*. +^,K. ^ + + + + . 

1 Pp OSWll- +. I.+ ..► r --I-+ + + + + •■+■!■-•.+I a .. 1 d 


H ihalo.. ... 0 J 9 

H renl. ........ . r.. ...r . + .....Ph4 ^ 4 

H ah*^- .............. 0 lO 

bud rock... i.. U ^ 

II flhMjC.. .1.4 .ir+ + ....il- +■•- U & 

HP ftr^dAF....*. .. 0 S 


K c£ul ... .. , .... 0 4 

II hud .....r + ..4....>+ ............ .. 

!■ *bali9 '. i4-i-f...4«---*.>i-- ■ ■ ■-•■ ........ 

pi fiandiitonie'. .....i-....■...i ■..-..p.-..-...- .p+k. 

H blno ... Fip.-^--.^- .--■-.. ----I..... - 

ii MWfUtocie ftitd ccngkiEEicnti^ ... 
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On comparin^^ this joumnl with that kept, id other terms, of U^rtiJiule SiTnOftrifcr o4 
NOp 1 a slmikritj is notiee&ble nnd thera s^ma^ to be a strong prob- 
abilLtj that they rebto to the same strata dowD to the coal bed. 

For the isake of coiopaiisonp the section of coeJ and aiwociated stmm 
struck in No. 5 bore-hole may here be gireD. This hole was bciml 
^^thoiif a double core barrelp imd at 135 feet gave the following 
record in descetidiiig order :— 

, C«l.... ... ......... 1 .. VNt 

LightciFilMind .. 1..---* —- IS 

ITjM.1 . .... ..... . ........ W W 

Softjfrholi!. ... p..,. .... 4.P P ++ P .... ........... D II 

iJukrib&Wi 14. 1. -p*.* + .... F * - 3 HI 

B]jbi?kflhde. 11111 ,11,1 .. ..- D « 

fviray «balc^. . .... .414.. -- ^ , .4.-, .= B « 

£4uidi4tupe.^...+ .F ,p + +...........i ....411-4- p .1. 44-1 IB H 

The seam met with in these borc^holes is not regarded locally aa the 
same eoaj as tJiat opened at "White's loine on the brook sidOt although 
the reeoifd of the borings ftceme to correlate fairly weU with that kej^t 
of the deep No. 1 hole. 

The map of 1335 ehow.^ the Intercolonial railway, at Calhotiti's mills Granite 
on the Memranicook river, as cutting through a granite boss about a !»»»- 
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mile ID lengtlL This is OYerLaid od its Dorthii^m aad eastern sidos by 
fiandAtoDe bedf of nD horiEOti fmujewbtit above that of the gray ex^d- 
glomerate which i& so prominent a feature at Dorchester^ the copper 
mine and the Bay ahar«. Another simiUr bus3p but amaller in 
w-flLS thlB year observed on the brook near the head of >lc]\raniLs^a mill- 
dana^ four tnllca to the south'east of the larger cxposn re. Resting on 
it on the eastem side were similar gray j^ndi^tom^ wdthuut inters eniiig 
conglomerates or member^ of the nxl series. Agnihst it on the south 
are highly inclined beds which at one time were included among the 
lioa er Carl>oiiifcfoua At the granite boss by the brook side was a 
Hni&ll mound of higlily altered very t-oar^se coiiglorneraU* of uncertaio 
age, and a laiger exposure of the same rock occum a mile farther 
tow-ards East ^[einmmeook^ here protruding through the superficial 
tUI. This larger mound, or ita concealed extension evidently supplied 
the numerous boiihler^i with which the neighlK>urlnX)cl is strewn. 


Oeological OiKEuvATioxa IX North EHx Xkw Bnesswtcic. 

ProjtdMr J3fii/ey+ 

Dr. IMrs instructions to me were to the effect that an examination 
should be made during the months of August and September, of the 
region about the head waters of the Tobique and Nipihiguit rivers, the 
object of isucti exploration being threefold, tirst^ to itdd to our 
know'leclige of the topography of a tract as yet only tmpi^rfc'Ctly known 
or mapped^ Hertmdly, to <ihtain any additioiml information available 
la^ng upon the geological age and structure of the same region ; and 
lastly, trj make a special exan^hination of cerUirt tracts includeti therein 
with reference to ^heir supjxiwxl auriferous character. 

All necessitiy urrAngementa having been made for a two months'^ 
itUy in the held, the latter waa enterefl upon by way id the Tobique 
river, early in August, the jmrty consisting of mjselfT Mr. R. A, A. 
JohiLAton, of the Geological Suiwey Hiaff, wlujse a>^i.stanee in many 
direeticiia I w'ould here gratefully acknowhxlgc, and two gui<les fimiU 
liar* w ith the csjuntry. 

Ow'ing Uj tkie iitatc of the water^ lui well irs for other i\*aA)ins, It wAii 
thouglit Ix^st to at once flavend by cantM,*s. to Nictor lakcT at the head 
of the Little Tobique river, and, aft^T a pniage to tlae Nipisiguit, to 
descend that stream at leant an far as the mejuth uf Silver brook, th& 
latter having been referred to m tmveridng a part of the dUElrict: in 
w-hich the finfiing of gold had been report<KL Upon reaching thb 
stream, after only a cur^ciry examination of the country traversed e?*. 
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rortte, m% attempt was made ta ascend It with & view^ to panning 
operations □□ tha mAt&rials of it« lijed, but these, cDDBistiiig almost 
Holely [>l largo blocks of felaite and granite, with tittle or no fine 
ment, proved ro unpromiBingt while tlie dlfheultieif^of the ascent^ owing 
to the density of the vegetation bordering and in part eovciring the 
small Htreonii were so greats that all hope of efFective work of this 
chnnvcter was soon abandoned. A similar attempt was also matle 
upon the Little South Branch, which joins tiie If ipiaiguit about one 
inilo and a quarter below the mouth of Silver brooks hut with the 
same reantt. The imniediate vicinity of the STipisiguitp Imving been 
thus found to be altogether unfavourable to prospecting operational 
our attention was at enco turned to the other two objectfl of onr journey^ 
it being our intention, later in the seasonj to reach the sources of the 
stream mentioned above by the way of the other or Serpentine branch 
of the Tobique^ it having been understood that in the latter direction, 
the conditions for the search of gold were more favonrable. 


In entering upon the study of the tojM>graphj and geology of the FMwcKr 
Niplsiguit oountry^ as well as on that of the Tobique, wo found our- 
seLv'es greatly aasistetl by the work previously done, especially in the 
former direction, by Prof. W. F. Ganong during the last few yeora 
The results of tills work are embodied in a scries of articles contriljuted 
to and published by the New BruftHwick Natural History Society^ and 
iticlu^lo, Ijowides the flrat instrumental aun'Cy of Nictor lake, the fixing 
of the position of the more proniinent hills and hill rangas along the 
entire length of the Nipisiguit, the determiniition of the altitude of 
many of them, and the assignment to them, according to a dehnlte 
system, of distinctive names, by wliicli, it is hoped, they may in future 
be known. 


Not thinking it desirable to lose time hy attempting to duplicate 
what had ulrwidy bcon well done, our attention so far as topography 
was concerned, w'ils mainly directed to the actual ineosufomont of some 
of the hills of which the altitude had been only estimated by Presf. 
Ganong, Among tlicse may be mentioned, in particular, the emi- 
nenofMt designated aa Mount Chamiaaj, Mount Wightinan and Mount 
Walker, the Last two having, respectivdjj the elevation of 630 feet, 
and 900 feet above the river, at their hose.* 


In coiiiieotkin with the tO[.K>gr?iphical absem^aljoiLs, Rcjnic interesting 
geologit^'nl facts wei-e at the same time noted. 


* hai'tf not bwn oarrtcud for nir U'nNpo^run^ nnd sr* <wily a|||aox^ 

kUuilcL I f_!M jO br iddcxl hb ninrcufUin^ llir VKintmblff lovel ihr iit-'vt chin i^ut 
{'iiuiDTifr givw STB fft?l for the mnuth of Fsirttii(fr tmwk), tbrse nunilwn: bwolrw rT'*- 
Ijrt;i4vdj 1,530 nrt‘t, and 1.800 fi^t alitor ew* 
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Without entering here into a deUileil reviei^- of work previonaly 
uitderi&keti in thii region, Lt nmy be observed in the Rept>rfc of 
Progre^is for 1879^0p the tract of Md traiersed by the Upper Ni- 
piaiguit, together with a v'eiy large nroa lying on either sixlo of tluit 
£itroaUkp wAft d^gicribe i aa heliig probably of Pre-Cttriibrlan ag^ and 
represented in the inap-ahcet jH^ued some yeam later (U!i7)fla iUnstra- 
tivo of the geology of the northern bighlnncii of Xew Brunswicl^ In 
each case the rocks were de^ic^ib^^ ns can^^iating mainly of crystalUtie 
fehites, sotnetinu^ becoming sycnitic by admuiture of homeblende:, 
and in places associated with gDeiBse-s, felKpathic and other schitit?^ s+up- 
posed to bo of eqni valent age with I'esembSing rocks in the sontbem 
counties of the province* The view^ referred to was generailv aceepted, 
and seemed to be ixmtVrmed by the ob*^rvationa of later espkirers^ in¬ 
cluding Br. R. Chalmerst ilr. W. ^iLcInnes and Prof^ Ganong, neither 
one of whom seems to have oW^n'od anything inconsistent therewith. 
It was also share<l by the writer, whOt as early as 1864^ made a 
travcD^e of the Tobique and Nipisiguit riversi. and described their 
more obvious featurca, though without attempting to assign to any 
particular age^ ^he fd^itea which are such a predominant feature in 
the hillg abemt the sources of these streams. Yet the faetti observad 
bv us during the past summer, not only upon the occurreneeN noted 
above but at many other points, are S'ldi as to suggest the possibility 
of a aornewhat different view being entertained aa rdat€fl to portions at 
least of the area under review. 

The first facts bearing upon this poeiaibla new interpretation, were 
obaerved upon the summit of Mount Wightman, situated nearly op 
posite the mouth of the Little Boatb BnkncK and seventy-one mil&a 
above the town of Bathurst, where the feldteK, inst^d of possKsing 
the uniform and highly cryHtaUine character usually aasociatiid with 
Pre-Cambrian terranes, were found rather to pre^^nt the character of 
rhyolites and foldapnr porphyries, associated with conglomerate felsi tvs 
and breccias, which closely roesE Bome menibens of the felaitic series 
which in the Geological Survey report for 1&T0-71, were included in the 
Silurian syt^tem, as found around the ahores of PassaraEiquoddy l»yj 
especially above the to^vna of Eaatport and Andrewsk Like the 
Utter they are whso often markedly epidotic and in placeis coarsely 
ainygdaloidal, oontaiiiing^ in addition to blotches of chlorite and calcite^ 
blcbg resembling pebble^ of whito quartz* in the form of mininturp 
geodes lined witli min ate quarts crystals. It la tree tliat stmilnr fea¬ 
tures diatinguisli many areas of so-called Hur^jnian rdeks in the 
southern counties, but they are there a^ociated with chlorltlc, horn- 
blend Ic and hydro-mica tfclust^ and slate conglomerates, msually highly 
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L'oloursKij iiune uf whkh liEve been obs^n-ed hy m In tlie bills !>f the 

U[rper Nipkiguk. Another inteti^tijig fe&tnne, is the fact that upon 

Mount Wightman the possibly sedimentary nature of the felsite beds 

is indicuiied by the occurrence of stix^ngly ddined coloiir bands (usually 

reddisli in a gray rock) and in such a position aa to ahow that the 

stnita are not far from horiJioiiUL Thi& being the case, it is not to be Stf^ta iL»riy 

wondcre^J at that tlicse felsites should spread widely, that they should 

be ciisentiaQy alike over large areas, and tliat in coBnectioii with the 

debris with which all tJie hillside are deeply strewn, they should liide 

from view any beds of a difierent character upon which they niaj rest. 

Thus all the high hilbt lying lietween Kipliigoit lake and tlio Portage 
stream, a dLstance of fourteen miles, woulds^m to be thus constituted, 
and it is certainly the case with Mounta Chambay, Tour, Wightmari 
and Walker, except that the latter is in part composetl also of bright 
red syenite, which ia probably intrusive, ^ the eastern end of the Oreen 
range and the so-called Feldspar mountains show associations of reddisli 
and gray feldspar-p.'uphyrj’^ w itb iniperfecC syenites. Bu t that a rock of a 
difTeront character does underlie a part, if not the whole of the felsitic 
area, is possibly Lndicate^l by facts obwrircd in the ascent of Bathurst BathuMt 
mountain on the Peak of Teuerilfe^ an eminence lying bctwo&n the iswatain. 
two mnges liist mentioned and which from its promiueuce is familiar 
to all travellers upon the Nipisiguit 

The hill last named which attains, according to the oh^^rvatioos of pi^b^iHit 
' Prof. Ganong, an elevation of 12,108 feet above sea-level, remarkable ^ 
for its concealed form, tlie stecpneaJ3 of its ascjent, and the small 
area which crowns its summit It has always been supposed to 
consist, with the hills around it, of felsLte only, and one might readily 
make its ascent and reach no other eonduslon. Yet at certain points 
upon its slopes are to bo seen expoeurea which show that this view is 
ojien to question. These exposures are to be found in ravines along 
the eastern side of the eminetlce at an elevation equal to about one- 
third of the entire height of the hill, and ijistead of feisite consist of 
heavy^ beds of coarse conglomerate and sandstone, dipping north¬ 
westerly at an angle of 40^ It waa thought at first tlmt there might 
be remnants of a newer and unconibnuable formation lying protected 
in a basin of ohler »«k, but closer examination sbowed that not only 
are they covered by felsitie beds* but that they clrairly alternate with the 
latter, Tlius we haS’e here furtlier indications tliat the rocks of tbc 
region are apparently bodded,^ that they lie at com para tivoly low 
angles, and that in addition to volcanic and semi-volcanic maturmls 
they Loeludo others of distinctly aqueoua elastic origia. More^iver, 
those latter are wholly unlike any PreCambrian rocks to be seen eW 
25J 
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where ID New Brnnswicki and iti ttwtDj respects thej’ closely rosceiblo 
some of the sedimenlaiy beds fonniiig charactcnstic members of the 
CknaglDTEtT- ^UtiriaD system. In particulars tho conglomeratefn which like the 
sandj^toivos Are of a gray colour, more or l€«s blackeDed with mangaDic 
oxide, while coosistlng largely of pebbles of white quarU, have associ¬ 
ated with these, fragments of black $ilicioiis slate or petroeiloK, just as 
do the conglomerates which occur near the baiie of the Silurian system 
in the valley of tho Becenguimec river in C&rLeton county or nlotig the 
Aroostook river id the State of ilaine The sandstooes also find 
their counterpart in closely resembling beds in each of th^ localities 
as they do upon the Seigss river in Victoria county, in these latter 
carrying typical Silurian fossila* We were not fortunate enough, in 
N& fiKiaila the limited time at our disposal, to find organic repiiains in the sand- 

fcKpibd. atones of Mt- Toneriffei and in their absence it wouM be premature to 

predicate anything too potsitlvely aa to their age hut unless our obser¬ 
vations, w^hich were iiect?33arily limited, are incorrect, they snggestt 
m already stated^ for the structure of the region a different ^iew 
from that previously entertained, and mtist be considered os an import¬ 
ant factor in any further exploration of the region. 

^ A key to the supposed structure having been obtained as applicable 
to the upper Nipisiguit country^ tho idea was at onco suggested that 
a similar structure might prevail elsewhere, and especially about the 
sources of the Tobique river. To test this point, an examination was 
fir^t made of Bald or Sagamook mountain, almost the highest 
eminence in New Brunsvrick, which overlooks Kictor lake nt the head 
of the little Tobiqua Here again felsite rocks, as first doscribed by 
tlie writer in 1864, constitute tbu oonspicuouH parts of tlio mountain, 
especially near its summit, and until recently were believed to consti¬ 
tute its entire mass, except that^ as obser^'ed by Dr. Ells and recently 
by myself, there are, at the base of the hHI, towards its eastern end, 
ledgeti of greenwh-gray chloritic and felspatliic schista anti slate con- 
Probably lie glomerates. These have been described aa being nearly verticai and 
^ as dipping away from the felsites of the mountain; but though it is 

by no means easy to dctiprmine their true attitude, I am disposed 
to think that they are Ipng at a low rethcr than a high angle, 
and that the latter appearance is really due to their strongly pro¬ 
nounced cic&vage. This view derives some con£mialioil fi\»m the hict 
that at the eastern end of the mountain, overlooking the Nipisiguit 
portage, the lower lialf of the eminence was found by Mr. Johnston to 
consist of slates and the upper portion of felsites, the latter ^ihowdug 
distinct bedding at a low angle, and again by wliat is seen upon the 
oppotute shorc^ Here, lui well a^i upon Visitor island, the same atnty 
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rockts which are luiT^y slate conglomerate^ are again woU expoaedp 
an^i gi%'e tbo fsame appearariiL-e of highly tilted strata^p but in 
Mt Gordon, at the base of which they lie, repeated aJtenlation^i of 
greenish chlorifcic schisl.% sehi^to^e grits and slate conglgruemtes occur 
le attitudes which indicate but little idcliiiation- Mnally, towards nl ’ 

the western end of Nictor lake^ near Armstrong brooks the shores 
previrmsly reprinted as o! t^ilunad ^Utes^ show ledges of felaitic 
rock, vnr}'itig from gmy to reddish in colour, and with a distinct dip 
of only S*. TliUfi the sedimentary nature of the amund the 

lake, the intimate association of feUitic or rhyolitic aqueous deposits^ 
and the generally low inclination of the strata, accord with the obser^ 
vations made upon the iNipiaignitp and go far to indlcilte that like 
relations exist in the intennediate district and far beyond the latter. 

Tt bad been my intentionp while at Nictor Iakc^ to examiTic in detail A^idsat to 
all hills m ita neighbourhood, including ^lounte Bailey, l! mnquclin ^ 
and Bemandinc, as well a* the somewhat more remote eininoncea, such 
as Mounts Head and Carletou(the latter the highest mountain in Kew 
Brunswick)* hut a vciy" serious accident having Imppened to one of our 
guides* making it necessary to seek surgical aid, this undertaking had, 
for the tlmcj to be abandoned. Subsequently* all efforts obtain 
another competent guide In the place of the one disabled liaving 
proved fruitless, all further work for the iicason virm abandoned, by 
Dr. Bell's directioiL 

Owing to the circumstance alluded to, no examinations were made 
of the Right Hand branch and \U tKbutaries, nor of the area between 
these and the Kipiaiguit* drained by Silver brook and the Little 
South branch of the river last named, 1 ma, therpforiep unable to add 
anything upK>n the subject of the auriferouB clTaracber of this district 
to what has been said by Dr. Chulmcrs and by mVAclf in prevdouit 
repurU, except to state that so far as regartls the region actually ex- 
amlned by m, including the felsitic hiUsand their associated rocks* no 
facts w'cre obfscrveti which w'ould favoui'^ the idea that these contain 
goldp or indeed any metal in workable quantities. tJuartK veins are of 
rare tsccurtence^ and such as were observed seeioed to be qui!:ii destitute 
of mineral cootenU The beds of tbeiStraams examined also, consisting 
almost solely cuf largo blocks of fclsUe or sycnitcp ofTered but little 
cnixiuragemeDt to the prospectori It may be aiided that in all these 
reapecta the region of Nictor lake and the sources of the Nipisiguit is 
siomcwliat atixingly contrasted w'ith that of the Serpentine* where the 
rocks are mainly ^ichista or slstes, and abound in quartz veins. Tlie 
extension of these lattor bods would probably cross the upper part of 
Silver brr»ok on the Kipiaiguit and, therefotfo, include the area whose 
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supposed auriferous character was au Lniportaut factor in detemimln^j 
the mvefttigationa detailed in this repoi t. Eut this and manT other 
important questions to the northeni hLghlnnda must aw'ait^ os 

they Bhould certainly receive^ further careful study. 

In addition to the above summary 1 have only to say that, in ac¬ 
cordance with Dr. Bell^a instructioiiB the obtaining of data bearing upon 
the rate of the growth of trt»^ in atm^ proviou-sly defort'^ted was kept 
constantly in mind, but little c^mld be learned, mainly for the reason 
that over the larger part of the regioo visited by ns the forests arc still 
in virgin conditioiL In the settlement of 8tv Almo» howevcri u|k>ii the 
TobiquCi which was firc-swept aljout thirty years ago, and where the 
growth destroyed consisted of wdiite birch, spruce and poplar, with 
many pines, the trees are now uio$t1y white birch, attaining n siste of 
four to ten Inches in the butt, with spnite from twelve to thirteen 
ineh^ but with little or no pine. In some insiAnoes* a peiiod of 
twenty-eight years has brought a tract coveiie<l only with a low^ scrubhy 
growth of spruce to a condition capable of being cut to advantage, 
^me tracts, on the other hand, seem incapjLblo <?f tcstoratioHj or only 
of a very slow one, the gmw^th appitrently as a result of the natnre of 
the soil or the abundance of bouldeni being at all times low and 
scrubby^ 


SonvRVH ASP EKPLOfiATioys IX Riciiiioxp, Cape Beetos, Kixos, 

Ct’JriBESLAXD AND OTflfiR COUSTTJES OF XoVA ScOTJA. 
jl/r. Ifuffh 

Mr. Fletcher spent the winter of 1901-C2 m the oriHnai^^ routine 
Work of the oflice, including oorrcHpondence and the compdation of 
plana and sections frotti surveys m^e in the field by himself and his 
ossiatanta, during the previous suiumer, as detailed in the Summary 
Report for 1901 pages 20S to 214. 

He left Ottawa on April 13 for Cape Breton to examine btirtoga ^ 
made at CoaJ briiok in the Richmond coal-field near the line of the 
new railway from the Strait of Canso to Bt. Peters and Louisburg. 
Ho rotumnd on May I, but left again for Xova Scotia on June IG, 
with Mn As X McKinnon, and did not return until JanuBry % 1903. 

Owing to the activity in various mining districts of the province 
and the demand for geulogical mfonnation of use'in csrtain cxplora- 


*Tae t™i n^iaUj referried tn u timt of tke head iff the rmi- of 

trihutuieB of Tamquo ri^ior. 
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tiom anti wiivmg operntionft* much of Mr. Fletclii^r's time was: ^peiit^ 
bj Dr. Bell’s iIlitt^lctioD^H in Cape Breton and elsewhere ouU^ide the 
fieM of his sjystematie work. 

The borings at Goal brook were made by one of the provincial 
gi>vernTiient calyx drills^ ill charge of Major Jamei Xt Phinney^ of 
Wilmotj Kova Swtia. 

It Is stated OH pige 118 of Fart P, (ii the lieport for 1879"80| on 
the authority of Mr* A* McUeau, that two geams of ®«l occur at Coal 
brook* J3xU‘aei%'c explorations utsde since t-liat lUte seem, however, field, 
to prove rather that the coal iveani opened atul worked near the moutli 
of the bnH>k is the saroif as that found higher up and that it lies in a 
narrow basin, parallel to the general course of the brook, along which 
black shales are well exposed. From the a’orkingo near the nuratli, 
from which eighty tons of coal are said to have-been shipped, the seani 
was troced 700feet, opened again about 1,600 feet further up stream, and 
followed thence nearly 1,000 feet further. Tiie first ti rill-hole, about 
half a mile from the shore and on the top of the liank, is on the north 
side of tlie narrow basin, the second was bored at the axis of this 
Ijasin, where the beds lie nearly horiaontal, alxmt 800 feet downetream 
on the left bank. Tim first was bored to a depth of 520 feet through Hqre-holea. 
blackish and gray argillKWous and arenaceous shaUif^ with several thin 
coaly layers, light gray or whitish micaceous, pyritous sandstone, often 
striped, uHuallv fine but with coarse beds, Only one thin red baud 
was cut, about six feet in thietuess The dip of the rocks was 20‘ 
near tlio top w-hile deeper in the hole it steepened to -lO*. 

The second hole, drilled to a depth of 1,020 feet, must have proved 
the strata for a considerable distance toward Doyle creek. As stated 
above^ onlv one w-orkable seam of coal was found in theiO holes. Its 
thickness is variable. The maximuci where uncovered in the brook 
was three feet two inches, with a two inch parting about six inclics 
from the top, the upper part of the coal being impure. Wlmns cut in the 
second bore-hole at 170 feet, the coal was one foot eight inchen thick, 
corresponding with the seam as opened in a long trench to obtain fuel 
for the engine and in a level, 168 feet iMig. opened by McBean above 
the first borehole. The floor Is a dark-gray, fine, coherent sandstone ; 
the roof and overlying rocks are similar. Two other scams of coal, 
six and four inches thick respoctivuly, were also cut in the deeper hole, 
jis Well aa a hand of rod shale six or eight feet thick. The priiportioii 
of the core leal in drilling was vary small. Some of the ltght><oluuri^ 
shales carry Cordail^ and otlier plants, and certain 

laver# consist of a lusss of fossil shells beautifully exposC<l in a emss 
sectio’-. 
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Exp^omticirMi torea Ukco from a boring inunedjt^te'ly north of Llie mim 

nt. Little riirer Little ri\w inclic^te either that red strata overlie the coal seams 
there or that a fault intervenes Iwtween the Ixsre-hole and! the work- 
ingSf The latter Eiuppaaition is that adopted in the map of 1^34. On 
the radwayT eaet of the BncJianan rood, a belt of red shale appears to 
underlie the dark shales on the north «i<ie of the mentioiied 

above^ or alonu the fault shcn^-ii on sheet Ko. 2L Eastward along the 
railway, dark shales liave been out^ but no rod strata^ and near Shan¬ 
non lake there are good exposures of gray sandstone tike that of the 
shore eontJi-oast of Coal brook. Above the railway bridgs over White 
brook, greenish and gray and drab argillaeCfiUH ^liales and fine sandy 
flags are succeeded by reddish saudstone, more or less argillaceous, 
striped or banded^ with a nearly vertical nortlierlj dip, an attitude 
found aniung similar red rijM^ka in thu Falla bnwk to the westward. 
From the deep shaft at Roiy McDcmaJd^s, red i^bale-, like that of Haw- 
kesbutyv thrown out. 


ihkad. On Evans island^ search has Ijecn made in the gray, blackish and 
rusty argillaceous shalas, many of which contain nodules of ironatone 
and sum! I scams of coal not far fit>m outcrops of gj'pjtum^ as at Little 
river. Mining has abo be^n reaum&l at iScactml Elay (Port Mnlcoloi) 
mines in the BiChmond eoahfield.'* 


bora-holt* Early in the autumn the calyx drill wos removed frotu Coal brook 

Glendale to test the rocka which lie beneath the coal seam describtxi 
in tlie section on page 99P of the Eteport for 11379^0^ near which 
several timusand dolLirs had been spent in prospectiiLg. Tn that report 
it was stated tlmt ^ the quantity of avaikble coal in the basin even if 
the seam were much larger, would be extremely smalh' but the t>ossible 
existence of other seams was also suggested. A bore-hole was put 
down to a depth of 500 feet, chielly in gray and reddish argillaceous 
shales ; but no other ^ieanis were found. It whs begun at the foot i^f 
n steep bank of black shale overlying the coal seam. Down River 
~Inhabitants nearer the bridge, borings w^ere akq ruafle by Mr. James 
McDonakh M.F,P. and otlters, in which coal was found, but apparently 
not in w^orkable quantity. 

At Port Hood l^tcr In the season, the drill was taken to make trial of the number 
min&B. thickiicuH of the coal seams in tlio Port Hood basin, and two 

holes were U>it!d in the strata underlying the main seam w ithont, how¬ 
ever^ cutting any other wcjrkable ineam. 


Deep boring 
Hcrthof Xew 


The Fiebju Exploration Com].iiiiiy is usiiig Jinotiicr of the govern¬ 
ment calyx drill‘d, which has a capjicity of 3,000 to test the 
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measure uDderlylng the Kew Gla-ngow txirtglomerat^^ on the wetit j^ide 
of tlie East river PictotJ, below TneDton. The drill plneed in 
Recir brook, where a plentifol supply of fmh water ia avallahlej arid i 
the rook \h In aitu with notrly hormintal bedding. Tr&naportation to 
the Rpot was convenieot^ and repairs of all kinda can be readily uiade 
in New Ghwgow jso that^aJthough the depth to be Ixnfed here in order to 
pasaitlirough the whole thicknessof the oonglomerate and overfjlng rocks 
limy be somewhat greater than at the inonth of Begg bncM^kt on the 
Middle river, another site suggested, thk advantage may be corapen- 
sated by those mentioned abo%'e and n\m by the strong probability 
that being nearer the large seams of the Fictou fOal-lield south of the 
North fault, these seatnti may have an estcnaion in workable form 
towards this boro-hole, which must in any case be a deep one. It has 
been pot down already to a depth of nearly GOO feet, orabont 300 feet 
into the conglomerate. 

In the same county at Foxbrookk south of the coal measures of Foxbrook luul 
WestviLle, a holo has been bored nearly 400 feet, with one of the 
smaller diamond drills belonging to the proiincial government, chiedy 
throngh red sandstone and shale coloured ft* probably Lower Carboni- 
ferona on sheet No. 47 of the Nova Scotiaseri^ of geological m^y^. 

By the enterprise of a few citizens of Hantsport a hole has been ^np for i^il 
bored 1,300 feet w ith a third govemmeiit calp: drill, tn charge of 
Mr. Claronee Smith, of that town. The site cliosen is in a brook near 
the boundary between the counties of Hants and Kings, hnlf a mile 
west of the railway station, at a point where search had previously 
been matle for coal. Gray sandstones aiid shales of the Horton series,, 
known elsewhere to contain important cjuantities of alhertite, nch 
bituminous shale and pctroleunl, in the brook with a low northerly 
dip. To a depth of about 300 feet the drill cut chiohy light and dark 
gray fine Bands tone, underlaid by blui.sli gray coherent argil !ace<>lia 
shsle, containing a few' plants and bauds of i ninstone, to SiOO feet, below' 
which gray aandstciiie pi^jvaiLs. Skpiuo of the shales are said to have 
yielded the characteristio odor of petroleunL At 150 feet u strong 
feeder of water w^m struck. 

On Oiovorie brook, Ixuing for oil has been begun with a cable drill j fUarw-halw at 
ami it i-s hop 4 >d that a thoivxiglt test will be made of thU diatiict, tin- 
pnimiiK) of wbiob waa pointed out bj Pwfeswjr H. Y. Ilitid, of A\ ind- 
sor, more than thirty years ago. In a report on the petnoleuni indtea- 
tloiis at Clicverie, ProfeJtstif Kind stated that although " fooble external 
indications are not gcncnilly &uflScient of themBeives to w'ormnt an 
iinnjodiate exponditurc of enpitub especially in a region wheix? natural 
petioleum springs are not known to exist ftt the present tinic,^ yet 
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that. the evidences of the ciistenee of petroleum at CbeveHe are sudi- 
cierttly ^>trong to Kanunt the OKpencUture of capital in a s^'stenuitiu 
I espJoratton by means of boit^hole^^ Oi] and bitutnen hnve been found 
in cavitioa, joints and fisHurea of a nia.'iw of gypHOiHj Iftrg^elj quarried in 
this neighbourhood, which overlioft a great body o! blaek slides con^ 
taining numerous remauus of ptants and aniinals and tbusj * supplying 
the material for the supposed soureo from which petroleum baa ortgi’ 
nated. The oge of these shales ig that of oil-produeing strata of other 
0f^^l^t^Te«J the structure of the rocks seems ^favourable f* the acaumu- 
lation and preservation of petroleuuT,* and there Is^ consequent] Vt 
presumptive evidence that deep boring mi^ht re^ich stores of jsotro' 
lento. * Eijilonitoiy bore-hot^ can alone decide whether these 
stores have been exliaiist.ed at Chcv.&rie by long continued overfiow^^ 
and the cost of such Ijore-boles shoidd not l>e very great. Wells have 
l>een bored in the oil district of Lake Aiiislie, in Caiie Breton, *3,260 
feet and to a much greater depth at Gaspe, in search of olL Explora^ 
tions "were made last summer at Skye Glen^ one well having reached a 
depth of more than 1^100 feet, but witlinut suceaa'^r 

In this connection a cursory examination was nsade of the district 
between Walton and in which bands of the darkslateis and dags 
of ^plit Rock and Cbevone also occur, the overlying san^l4tf>iies mid 
shales being also found near Cheverie. Succeeding these Devonian 
iwkis at the manganese mines west of Walt^m is a reddish flaggy 
limestone or marble, overlaid by gray massive limestone. Tn and near 
the limestone occur ores of manganese and other mebilii (^) and itsoeiua 
probable that, as the demand forlimastoue leads to the quarrying of 
these bedjt along the contact, bodies of the-se ottJn will be discoverai^ aa 
i&rg^ as any that has been mined, without the oxp&in^ and un¬ 
certainty that at preisent attends their extraction. 

In continuation of the bore-holea put down by the Hon. David 
MacKeen along the outcrop of the Tracy seam f) a diaiiion[J drill 
hole waa bonjd by Mr. Cottwll, to a deptli^ it is said, of moretljan 300 
feet^ near M moloch McT>san*a- Halfway between Cochian lake aod 
^lacdoimld lake (sheet No. 135)4 in a slope from which coal was 
t&ken last winter for local consumption, the seam is mid to have 
m^uf<gl four feet live inches. It is hoperl that these expioratiofia 
will be extemled further bn the westward. 


Fl.PWlM.nr.d Auaml R.jxift, 

Monr. Con. Miumg Injit., vr^l, n 22?. 

“ SnoL Rep,, V.tKA, Hun. Cm-, l9f}Y, p. SOW. 
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The Mullins seam alj«i waa explfiiu^l m i shaft near Senator On thci 
bore-liole at Ljnk lake^ wSiere it is stated bQ be four feet 
and rt half thick, instead of tliree feet as in the section J 5 iven of the 
bore-holif (* *). 

A vihit was also nmh to recent developments by Mr. C. A. ^leissner 
for the Dominion Steel. Company, among the crystalUne lime^ones 
of Eakasoni {*} in the hnmediate neighboarbood of the interesting es- 
IKkSures of C&mlimn fossiliferoiL-? atudied by Dr, G. F. .^latthew 
('). Allbough the cJovelopriM^ate failed t^j dbccirer IiJtiestoiie suitable to 
supplement that at present obtained in large quaotitj for the furnaces 
from the Marble mountain of West bay (■) yet they aTanJed inter¬ 
esting oontacts with the sorroundiug felsitic, gneiflaio and syenitic 
rocks. 

I also v'u^ited Middle river, iu trliieh sev^eral Chinamen have iroitj of 
been woehing for gold and Mr. Scranton hoy erected a small crusher 
and is ytill mining the quartz veins of the Second Gold brook f). His 
trenches ojid pits have expensed several veina from four feet down¬ 
ward and into one of these he has driven a long tunnel on the line of 
strike of the inclosing slates. Tn the quartz there oie fine samples of 
gold resembling that fonnd in tJie sand of the brook, finely i^pattererl 
throughout the reini^tone or in leafy layers in the join to. 

During a portion of the months of Julv and August, I was K^pfaiumtiew 
with Mr. H. S. Poole and Dr. H. W. Ellfi at'stome of the more 
portant Carboniferous aeetioriH on the Xova .Scotia and New Eruna- 
wick t^hores of Cuniberland basin and Chignccto bay (*) to compare 
the (different ^riea of Carboniferaus rocks with tho^ of tike well-known 
section at the Joggtns. The dilTcronoe between the lowest beds of 
this ^tion and thoee callerJ Fermo-Carboniferous la well seen on 
Minudie pointy where the latter consist of gray, blackiah and red 
voarBo gliflicnmg sandstone, with a few bands of red argUhtceou^i shaJe, 
pebbly patches ari<i friable conglomeniteT like the Fermo-Carboniferous 
of other districta^ but ako like oertAin beda below the Milktono-grit 
at Downing cove. 


^ 9mn. lUip Geoi Surv. Cin., 16U1, |uv STO. 

; Kapwrt of ProgFEwfl c:Je«;i|, Sanr. C*n., 197^77. pp. Jib l27, 45^. 

fOT iwn, p, «n3 Report op, iti Cair.briua of Can* 

iSrptciTL iJttai 

* ^poK or Pigtifirw Gwl. auTv+ C*iLt 1977-7^ pp. 20 to t2r. 

' Ann^ Jlapan QmlEwv. Gail, 1832^^4 IT.^ pp. ^ snd flT; 

a rpfort lo ihst N, ^ DepArtmont of raw 1^. 

• Slim, Ri-ih G-wL J^urv* O&il. IftiiS, p. 
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Line of bore- In (^xteiA-^ion of the boTuip of 1901 wt*iitward from I^mington to- 
wards [MapletoOr O holes, aetenty-two foot deep and under, 

wore boil'd on a line followiiig the south aide of Hattling brook for 
about two and a half miles to Hoeg brookp along a belt of gray 
argillaceous ahale and esandatone overlaid by red inhale and aandatone^ 
the wholo aeries apparently overlying the cool scam passed tJirough 
near the top of the 715 feet bore^hole at Mapletoh. (*”) Tlie gray strata 
resemble in texture and composition those below the coal meusnrca of 
the south branch of Black river* but on that section^ as elsewhere 
stated no ml rotks appear. xMoreover, no fault has been detected 
that could separate theee rocks froin the coal Measures to the nortlx- 
eastward, and the tracing of the ijuiull coal seam eastward from the 
l^law Rfam. Mapleton bore-hole Iw made its identity with the Barlow' seanii more 
than ever probable. In any case it is important that this region 
should be thoroughly explored^ sinccr even if these are lower moaaurcii, 
wc might expect tliat* with thqtr north-w'ceterly dip* they would bo 
overlaid somewhere by strata containing w^orkablo soams of coal 

Upppr Upper Maccan river* below Captain Mill% ficems to follow a 

Mnccm river, flat antkUliOt the dips bein^ at a very low angle. In adjoining 
brookSf which enter from the north below Hoeg brook and near the 
Etter road, the opposite dip^ of another antkine are wdl defined in 
a gray saudstonc full of fossil plants. Above these brooks the river 
bank shows more than fifty feet of red argillaceous shale^ probably 
that found by bore-holes far to the eastwaixl of Hoeg brook- 


in llenr^^ brook, red rocks* precisely like the latter hut probably 
litueh lower, have a low northerly dip, are iuterstmtifiecl with gmy 
fine sandetone* and are succeeded to the southward by gray sandstones 
and shales contain lug rootlet*. At and above the fork, coarse grit 
and conglomerate occupy the brook. 


C4hJ pH3l»yy 
tnttd to 
Hoc'^ brwk. 


The .<itrike of the small coal seam at the deep Mapleh^n bore-hole 
wDuld^ if produced* ^rry it to Hoeg brook near the road. Hen? also 
a (quantity of drifted coal wan found in the brook near Mr. Willartl 
Oilroy^s house. Two boreholes put timrn horeabemt found apparently 
the two Ijands of red shale and sandstone that underlie at no gruat 
depth the cOfd which must in this event outcrop a Hhcrt clbUnci? 

north of the rwuL Aw ulroody statc^i, this ct^l is probably the 
ec|Ui Valent of the highest HCBm in the Kcction of CVw.1 Mine brook, and 
it therefotfi beecmes a question of great commercial us wcU hh scientific 


P HiiTn. Rpp , Oeot. Surv. Csn. for 1 W> 1 , p. £ 11 . 

Tlin cuit of and tlmo itt ticrrihg' mm in lii# reicift of tlie 

IV|mrt. Mine-ft for Nov* liST-t 3ft, 
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intenest to detertnine what has become of ike ujaderiying workable 
AoaiEL^ ol the latter section and their relation to the 

along the oortheni islope of the Cobe^juid hills at Rrultieyj StapletoDj ta cqiutIqiq^ 
SouthamptoOg KewYille^ and Apple riverp as well as to that which 
underlies the coal at the Chigneeto inlnoon the north side of the basin liSUi 
which may be in part or wdiollj its equivalent^ 

Betwesm Mapleton and East Maploton, a thickness of about 2,1500 
feet would seem to include all tlie strata underlying the bore-hole scam 
to the Plre^arboniferouH granite of the hiila Of this tliicknefis 715 feet 
cut in the borehole are of fine texture and associated with tliln coaly 
layers. Would this hole if continued have touched the conglocrtemte 
of the hills soutli of Upper Maccan river t D<ks this latter represent 
coal measures or other fine sediments at a diwtanco from the hiUs T 
Or has a fault or unconformity north of it escaped obson^ation 1 A 
glance at the acconnxmying map will serve to illustrate these ques¬ 
tions. 

It han beoti pointed otit that oc tlie north sifit' of the sjnclinc which 
haa ita ajtit near the shore nt Shulie ther® are exposed about 1,500feet workaU» 
of carboniferuUH strata, while from the same asis southward less than f 

5,000 feet appear, eWefly coarae sedinients which may represent only 
the upper purl of the section on the north side, Mr. John Rutherford 
in 1870 suggested the probability * that near Apple riv'er, workable 
seanis tnay lie at a considerahlo depth from the surface, On theshore 
section, as on that from East JUpleton to the SpringhiJl eoal mines, 
no great fault Iwa been observed; and the geological structure as now 
undei«tOQd seems to justify the boring of one or more deep holes in 
the hope of determining whether the workable coals are cut off by 
faulting, replace<l by barren strata along this Line, or conoewled by 
uneonformity or o»’erlap, and can yet be reached and mined. 

Work has been vigorously prosecuted at the Springhill mines, and a »iinv« 
siimller yield of coal ohtain^i from the Joggins, Jubilee, Strathcona, 

Chignecto and other mines on tlie north aide of the Cumberland coal 
batdn. The Chignecto colliery has been reopencfl by the ilaritime 
Mining Co, and tlie slope sunk to a depth of 825 feet. 

In my investigations 1 have has been again greatly assisteii by the Avk«..wl«l«e* 
kindness of Mr, J. B. Cowans, the gentlemen mentioned on page 211 
of last vearta Snmmary Report, Messrs, J, A. Jiihnson, ■!> G* Ruther¬ 
ford. Da'vUl ilitehcll, .fames Bainl, G. B. Mills, and otheis. 


‘Thuiiu North of EmijUikI Init, M .E-, ™1. XIX. IUNTH 117- 
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SURVEY I>KPAIiT3IE\T 


Cdpwofvar SwiJie tittiu WAS spent io no to Jefiue more cl-c^ly the 

Ciuul^Luad bouutbiries of the VAiioua ijulidlvisioiis of the erent oiams of oarboid' 

CDCiaCy. 

feroiiawlrmen talking between Miitxaw AnclTfttamagoncheriverflj m the 
aieA coveted bj wheeta SO, 61 and 62 of the I^ova Scotia seriess of 
geological ma^ These strata include the copper ores of Chiwholm 
and Canfield creeks, the Palmer and ChialioliTi mLnes and other work¬ 
ings in the Wallace^ Philip and Pugwaah rivers, which have yielded, no 
adeciuate return for a very large cxpendittire of money during the 
last ten years; the unimportant outcrops of cool at Hoalin Hilh 
South Victoria, Conn's mills, Malagash pointy Oxford junction and 
other places ; the gj'pHufii and tselcnit-e of Plaster cove, SaltHpringa 
and Kiver Philip \ and the celebrated gray imndstoiic of the Wallace 
quarries, A& th^ cJcami nations are still nnfinishedr the reyulls will 
not at present be referral ta Tl^e di^culty of distinguishing the gray- 
sandstone of the U pper Carboniferous of Ragged reef from the Mill¬ 
stone-grit sandstone of the Lower Cove quarries, the I^wer CarbonU 
fertfcus red nhale^ and sandstones of Downing cove from the Upper 
Carboniferous of McCarron cove, and other groups on the Joggins 
sectioiiT gives some idea of tho difficulties encounteretl wl^cm tbo^ 
rocks are traced inland tniwards Athoi^ Mapkton and points farther 
east, w'here exposures are not so good and large pcprtions of fine sedi- 
muJit are replaced by coarse grit and conglomerate. 


Cojkpvr 


The nidde of oecurrene© and the cboracter of the copper ore of the 
district have been sufficiently described in the Annual Report for 
16S9^-9ilt part R, page 1S6, It is in the form of nodules and films 
of cbolcosite usually in dark-gray and blackish more or less carbonace¬ 
ous beds. 


The Lower Carboniferous marls near the mouth of Pug wash i iver aro 
used as a source of !>upply for tb© brickworks ; and the adjoining beds 
of limestone have been extensively quarried. 

Brwkfn^lil Mr, F* H. Chaiubeni, the manager, a visit was paid to the 

iron mlm. Brookfield iron mine, the ore from which is sliippcd over a short tram¬ 
way to the Intercolonial railway for u!§e at DiO Ferrona furnaces. From 
this depoeit* described in the Annual Report for port P., page 

177, aa near the ooubict of I>ovonlan and Carboniferous rocks, 20,000 
tons of excellent limonlte are said to have been extracted. The ore is 
near the surface, overlying Ltjwer Carlwiilferous roeki having been 
erode<l* but in the immediate vicinity is a gray limestone of this form¬ 
ation, so that of the hollows or basins separated by protrusions 
of Ikvonian strata seem worthy of Vicing tested. 


nKPOHT 
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My assiat4int«5 M- H. McXitod unci A- T, McKliint.in, 

ID Xiii^ and Anoapolla counties pun'cyed ttie lUatrict westward MeKiniMm in 
from Salmon tail and Ga»pcrcau lakes, for alio«t43 Xoa. M and 99, 
their south lino Tunning from Saltaon-tail lake to tlio Nictaux river 
and being m granite aa far as Allan lake. Ifl'orth of the grajdtc Me 
Catohrian and Silurian slates and quart^tes w hich are in contact w^ith 
Boft-j crumbly sandstone of Triassic age, along the foot of the South 
mountain. This sandstonCi deeply eroded in the voUej of the Com. 
w'allis and Annapolis rivers, rises t* the summit of the North mountain 
w^here it is cut off by baijaltic trap. The section i s thus similar to that 
between Gaspercau river aud North mountainr <leijcribed in the Sum¬ 
mary lte|iort for 1901, pagO and iJlastrated by an accompanying 
map. The district joins that described in tJie Suimnaiy' Report for 
11^94 and again, by Professor L. W. Bailey, In ^ol- TX+ Part ii, Tn 
its western ptirtion lie the iron mines of Torbrook and NictJiux. 

Tlie roods were surveyed with odometer, the brooks and lakes chieHj 
by pacing between the roads- Frcjm September 25 to October 4^ 5fr. 

!5f cKinnou collected minerals in Cumberland ciounity to be used for edu¬ 
cational collections ; he obtained twobaof^ls and a half of fibrous gyp- 
aum af Clarke head * and two and barrels a half of agate at Two 
Islands, pocke^l the specimens and forwarded them to Df+ Bell at 
Ottawa. 

lixeept in the western part, there are few nilncralB of economic l>LHtiict 
value^ but the district is well adapted toaigriculture and fruitgrowing- 
Besides the appK plu“ia peans and other fruits for which the region 
is notedf the culture of the cranWrry has for .'wmc years offordf^d n 
pratltable means of utilj.^ing the bog lands of the Annapolis valley 
between fCentMlle and Middleton and has hecoiue one of its most im-' 

]x»rtaut industries. The large Aylesford bog and other ftiits in which 
the water can be dr?iined to about a foot beneJlth the surface, after tlirO 
Temoval of the ixsat or turf, are extensively used for thi^i purpose. The 
mud is ploughed, hafliowod, mixtfd with the underlying or transported 
sanrl, and planted with vines in shallow furrowa about two feet apart. 

Woods, bushes and grass Iw'O then to bo kept in cla^ek until the vines 
get matted over the ground and are ready to yield, after w'hich, with 
a little judicious uaris ^Ifty bai nels or more to the acre may bo ji*athcred 
for many years, although there may be sensons in which the crop ia 
shortened or even deatroyetl by frosts in J uue and September, before 
the berry has attained its full sbe, or the berry-worm may eause the 
fruit to fall olF or rot befom it is fit to pick. 


* IlawftiakV Acadian G iwkgv lO^r 
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South river 


fletl Mid 
U'lwft>tates, 


«• 

Dykwr 


\Vh»M‘rH-k 

i|ui»rUit& 


Tfi nmny parts of tbe district tbc rocks are heavily H>vered with red 
Band anri gravel* bat along the banks of the streams they are fretjnently 
exposed. On the Sontb river, above the mOl at the tmd west of 
Morristown, blsu:kLsh and darh-gmy flags, containing much pyrito and 
some micOr resembling the rocks of the Blnek river of Goapereau above 
Whiterock, are cut like thenit by masses of greenish granular diorite, 
and belong* no doubts to the upper or clay-slate group of the gold- 
bearing series- At and above the fork of this river, the alates are 
foliated and gnoissic, inberstnitihcd with lajera of spotted or andalusite^ 
schist, broken through by masses of red co&rsc granite ; and gray gneiss 
and granite occupy the eastern branch for Rome distance until succeeded 
by granite. 

A short dlntance below the iniilt blackish sinter fere succeeded by 
greenUih slates* like tho$e of Canaan, cut by intrusive dykes of greenish 
and gray cr^'stallme diorite. Below racix^rydalej the greenish slates 
give place to red and green mottled ?ilatea, overlaid by bright-red 
slates i but none of the c^uartsites of Whiterock appear on this seefeton^ 

W Eastward through Haniiony and at a schDol-bonse mid haU, blocks 
indicate apparently a great dyke of greenish crystalline and compact 
thorite. On the slope of tlie bill, just before coining to the Fale^ river^ 
there la a fine outcrop of lighlKXilonrcd compact and gramdar diorite 
and felrtitc. Above the bridge on thia river^ greenish and mottled 
alate^ like those which yield Bieiy&niima at Canaan, becomes vciy 
purceUanoua where in contact with mosses of dloritc, Down the river 
they are less altered, and beyond them come red and green mottled 
folates* (showing fine dendritic markings like those of the brooks of 
Gaspereau, Highbury und Canaan. On the right bank, between these 
red slater and the bridge above, a tunnel has been dtiveo into black 
graphitic slaU-^ which occupy a narrow Ixdt about a quarter of a mile 
ijebw tlie bridge; and about thirty yards farther upstream is the 
quartzite of WMterock, Canaan and Highbury, whitish or spotted with 
red, tilted at a high angle. 

Similar reel (^haleu and quartdtea cross the road to the westward- 
Near the Annapolis county line, on Messenger brook, tim first 
stream east nf East Torbrook p^^at oflice, there are diorite dykes cutting 
red and blackish slatesj which dip northward, Incltidc many beds nf 
quartzite and are crt-eriaid by gray ami blaekUb shales and ai^lloceouN 
sand-Htones, full of ^bellat encrioriles and conals. Tlicflc arc similar to 
the bliitea near the mouth of the Black river of Go-spereau in which 
markings ol plants w-ere found in 1901 ; they areabo like theslfitee of 
Hollow, near Port Williama Mtatioii* from which werc^ obtaim^l 
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joints of crinoillii. At the top of tlus swtUm, just before it is con¬ 
cealed by the intervale, to be overlaid noRt by Ttiosaic sandstone, red 
and greenieh slates, well exposed at the foot of a gorge, contain fosails 
at first mistakea for 2 )ie(^f 0 ii«na Webtleri, but determined iw Dr, 
Ami aS' probably ft new species of Temtt^ia in tli# same beds with 
numeroua Bilumn fossils of species enumerated by Professor L, W, 
Bailey in his report on the geology of south-west yova Scotia,* 

On the esat side of the btoolc is the Messenger mine, contsining a 
six-foot bed of hematite, that was wined to a depth of ninetj' feet, the 
ore being eimilar to that of Torbreok-t 


Nova Scotia Gold Fields. 

Mr. E. Roddphi F*<iri6flMfr. 

Mr E. R, Faribault was engaged during the winter 1901-1903 in 
plotting the 8ur%‘ey8 mnde the previous summer in the counties of 
Halifa,v and Lunenburg, Nova Scotia, referiwi to in the Summary 
Report for 1901, pages 214 to 231. 

The plans of the gold districts of South Vniacke, Montague and ««« 

Lake Catclift, surveyed in 1899, and completed up to data and the publiskefl. 
plan of Tangier aurveyed in 1998, have been published. 

The plan of the gold district of Gold river, surveyed the previous 
summer, was also completed, but it® publication has been deferred in the 
hope of getting wore data in the field to work out ita stnicture more 
satisfactorily. A further examination of the district was consequently 
made last summer, and although the structure is still incomplete at 
certain points, it is thought belter to have the plan published im¬ 
mediately, as it will be useful to mine owners who are contemplating 
new developments. 

Mr, Owen O’Sullivan has msde good progress in the compilation of PuUiudeo 
the one-mile to an inch map upon which he wiw engaged last winter, ™l*- 
The eompitation extends now os far west as the line of the Inter¬ 
colonial rail wav between Elmsdale and Bedford, and from the road 
leading from the latter place to St, Margaret boy, it extends south- 


■ Anoust Report fieiJ. Sort, Cu-, ’rdi 1?L iS.i) 
+ Acsdina ecology, pp, 6«3 ind BTl; Bupplsment, 1 

36 
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Ward to th^ shore of the Atlantic. It k expeetod tJiat the foUo^'Liig 
^ iLk&p-itheet^ will be ready for publication before leading for tha field l 

Xo. o3v Lawrencrtown sheet 
Jfo. 54, 3ili4iu|tjiMloboit Harbour sheet- 
NOr 55, Middle Musquodoboit sheet 

While the compilation of the following sheets will be neatij com¬ 
pleted : 

No. fiS, Elmadale sheet. 

67j WaTerloj 
“ 63* Halifax City “ 

** Gu, Froapect ** 

I- 

Halifax Citf sheet will be especUUy interesting and useful, and 
vtmnity, it is deemed ad\T3able to isaue^ for local purposes, a special map of the 
^ IlaJi/ax ajtd i^tWmVy, On the same Rcale* but larger tJian the 
ordinary 15 m IS inches size, with the city as a oentre and including 
Bedford, uverleyp Montaguop Cow BaVi, Herring Cove and the 
Muntry to the east and west of the city for some twelve tuilus. 

Fifild work. the field work accomplished in the Nova Scotia gold^fijelfk during 

the past Season, Mr. Farihault reports as follows :— 

In accordance with your Instnictionf^ I left Ottawa on June 
for Kova Scotia to resume liuit sea8*inV surveys in oounection with the 
mappitig of the Lower Cambrian gold-bearing series of Nova Scotia 
and to continue the study of the structure of the gold min mg districhi 
of the province, 

I™ the performance of my field-work, 1 have tvceivcd much mform- 
ation and aKsktaneefrom miners and other persons, and I wUh to offer 
oapocially my aaknowledgments to Dr. E. GUpiii^ inspector of mines j 
Dr. M. Murphy, provincial engineer; Sheriff Donald Ardiibald, and 
Mesere, Jauujfi H. AuBtiii., Crown Lauds Department j Hanr Piers, 
curator provincial nuLseum; Henry S, Poolei, F, H. Maaaon, Rufus O. 
Bayer, Joseph H. Austen and Fred. P. Rotman of Halifa* ; G, J. 
Partington, A. B. Con, F. Fancy, John McMUkn, Chau. D. Maw 
and Stephen M, Gidin of Isaacs Harbour j Howard Richardson, 
Frank Sweet and S. R, GLfliii, of Goldboro; H. B. Heakes) and 
Matthew McGrath, of Wine Harbour ; Arthur G. McNaughton and 
Wm. McIntosh, GoldenTtlle; George. W. Stuart, Truro.; A. Kent 
Archibald, Monroe Archibald and John Worrall, of Harrignn Cove; 
GoorgeFrfwerandLaughlin McLean, of Fifteen-mib Stream j Hon, Janies 
D. McGregor and Thomas Cantloy,of Kew Glasgow ; F* Percy Brown, 
Dr. D. Stewart, C. W. Crowe, T. H, White, C.E., and V. J. Patou, of 
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BridgewAtflr; J. A. Crease and T. R, Prince, of Mount Unlaeko 
Mines ; B. G. LirTuan^ K^rnfrew ■ Charica Thoiupson, KljnsdnJe; Levi 
Biiuock, Wcist River Bheet Marb>ur ] L W, GetcbeU^ Caribou Mines ^ 

Robert Kaulbacht Middle ^luaquodoboit; Cbarles Keddj'^ Lake Ram- 
hay, Now Rosa; Dr* Henry W. Cane, New Rosa; Prof, G. T* Xen- * 
nedy and Dr. H. Y. Hind, of Windsor, N.S.; and H. K. Wickete^, 

CE*, Mabone Bay^ N.B^; also ^larland L Pratt, Boston, Maas, and 
Paul M. Cnrtia, Harvard Universitj^ Boston, Masfi 

T was again ablj aasLated, during tbe whole season, by Messra. Anaiiuat'i 
Archibald Cameron and J, McG. Cruicksbank, who worked in the 
field until November 19, when they l>egan the plotting of tlieir sar- 
veysj which La now completed. 


Sarv^lfft in Luns^tf^urff Cou^Uy. 

Mv* Cameron waa engaged the gruiater part of the ?i«ason on a aur- LuDcmbLii^ 
vey of that part of the county of Lunenburg which lies west of La 
Have river and adjoins the countiea of Queens and Annapolis, 

Mr. CruJckshank assisted me until August 11, in surveying gold 
distiichs in the counties of Gupborough and Rulifax ; then he joined 
Mr. Cameron in Lunenburg county. 

The region surveyed measures 12 miles east and west and 30 miles 
north and south, or abooc; 360 square milea. It is diuined by the 
western tributaries of La Have river, the Petite Rivifere and the 
head-waters of the Pleasant and Port Medway rivers, and an innumar- 
abJo number of small lakes and atreama The country is generRlly well 
settled, mostly by people of German descent, particularly along the 
C(jaat and valleys of La Have and Petite Rivi&re, It includes the town 
of Bridgewater on La Have river and the gold districts of Leipsigata, 

Vogbrs Cove wid Pleasant River Barrens. 

The region is nnderlBid entirely by the gold-bearing series, folded Gold 
into parallel upheavals and depressions running northeast and south¬ 
west. The strata are tilted than in the eastern portion of the^ 
province, the rocks «ieIdom dipping at higher angles than 45 or 60 
dogreesk A few of the upheavals have the form of broad elliptical 
dotijoft, lessi favourable to the development of interberlded auriieraus 
Veins than the sharper anticlinal folds further aost^ Important auri¬ 
ferous hssure^veins, cutting the streta at acute angles appear, how¬ 
ever, to be more numerous, and those operated at Leipsigaie and 
Voglers Cove ha^ie alreodv produced good valnos. 
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Dwiiidation haa also been much less exteDsive ; as a result, the v^in 
rocks of the lower di^isioa of the gold-beiJing series have not 
brought up SO extensively to the surface as to the eastward of Halifax, 
and the slates of the upper diviaion predominate over lat^r area*. 


Stnieturc- 


Sc't'vt) Miitii- 


The structure of the rocks of this region has not yet been worfcetl 
out in such detail aa to ilctennitio esactly the anticlines and synclwiM 
and the cross fanlts. A few preMmiaary notes may, however, be 
given here on the position of the main anticlines. 

Seven anticlines andsyncUnes have been recogniwd across the forty 
miles of countrv stretching between the outside islands oBf Dublin shore 
and the northern limit of the county, at an average distance of about 
BIX mil^ ap*rt- 

The seven anticlines are met w ith in the following order from south 
to north, 

1. In I/ntft aiUvsliM : The mwt southerly anticline cropping out at 
the surface is well exposed on Hartland bay where it crosses Point® 
Enrag« and Goflf point and running westerly acroes the entrance of 
U Have river, shows on La Have islands, beyond which it passes 


2. The Ovens anticline; This crops out on Green island, at the 
entrance of Mahone bay, and extending westerly between East Point 
and Big Duck islands, it runs tlirough the Ovens mine, Bose bay and 
Five houses, crosses the month of La Have river, skirts Dublin shore 
and runs through Green bay into the sea. 

At the Ovens washinga have often been made of the sands and 
gravels detached by the action of the sea from auriferous quart* veins 
intercalated in slate on the areb-core of the anticlinal fold. 

3, 7mfion Path und Vofflera Cow OTUieffiw r This begins at the south 
end of Aspotogan peninsula, where it occurs immediately soutli of Sew 
harbour and Herring cove, and extending westerly through Mahone 
bay, it skirts along the north aide of South East cove on Big Taucook 
island, crosses Beckman ieUnd at ite north end and Lunenburg harbour 
about one mile south of the town and passes through Indian Path mine i 
thence, running more south-weeterly, itcrosaes La Have river at the 
Home brook and rune through Sew Cumberland, Crousetowii, ycglei* 
Cove mine and Port Medway. 


IwliAtl pAlh 
mim. 


At Indian Path, a few main leads were developed and a crusher 
built several years ago, but they have not been worked to any extent- 
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At Voglew COTC, a very promlsiR^s fissure-veio cutting acpoffs tlio cotb 

BtTOtifi«ation has recoDtiy been operated and found rich in gold ; and 
a few interbedded veins have also Wn prospected. 

4. Leipaigate and Gold Riveranticline: Fromtbe townof JLdione Bay, 
tbw anticline runs westward, paasea the north end of Covep lake and 
through the town of Bridgewater on La Have river, to the west of 
which it developes, through Hebha and T^psigate lakes, into a broad 
dome fonned hy its intersection with another anticline coming from 
the north-east through Maitland forks, Vaughan lake and Gold River 
gold difltrict. 

A hurried examination was mode of the gold district of Leipsigate 
and the following noten may be given, subject to rosiaion. 

The district is situated on the isouth-w^tern and sharper portion of 
the dome wherq an important fissure vein l«as been traced for about 
6 000 feet in length through four or five different prr)i»?rtie,s three of 
which were successfully operated last summer. Jhc vein di,« north 
70' at tlie surface and flattens to 35* at the depth of 200 feet, while the 
strata dip south BO*, The outcrop of tl« vein describes a long curve 
almost parallel with the strata; at the German mine it runs caaMrly 
across the strata towards the south at a slight angle ; further cast, at 
the Micmac mine, it is about pamllel with them and at the caste™ 
axtromitv it curves to the north and enosas the same stroU towards 
the anticUmv Con^'quently the interjection of the vem with the strata 
pitches eastward at the west end and westwarti at the eastern end and 
Lonu^ horizontal between the two. Several payK=hutCS already 
developed seem to occur along the intemections the vein with 

certain belts of dark-gray slate favourable to the f 

hence they should be weU defined, of groat length (6,000 feet) and 
should rccL underneath one another in depth. The laws governing t^ . 

occurrence of pay-chutes on tlio Ih^mre-veins mined at Brookfield. 

Caribou, Cow Bay. Oldliam and \^glcts Cove, apj^r »« 
as those obsen-eij at Leipsigate, aiifl they should te well studied to 
ensure extensive and successful development At the western end of 
the district several interbedded veins have also been discovered on the 
north and south dip. but still remain undeveloped. 

5 Cari^m Lak^ This anticline is well enpored at New 

Cornwall on Caribou lake^ on the eastern side of wh«b it w cut off 
bv grenite. From Caribou Isk^it runs south-wcoterly to the head of 
Biif Muabsmush lake and through Sucker lake to the foot of 
Wentsel lake on U Have river ; thence it pauses at ^ Have 
Branch and runs through Crooks, Wollcnhaupt and Prescott lakes. 
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6 . Pleatant Riixf Bamns attiidint: Begins at the granite on 
EiBenh*uer Uke, Jfewbam, runs sonth-westerlj to the north of West 
end Rockj lakes and thwngh the head of Church lake, and ctosaitjg 
^ Have mw one mile below Indian brook, it runs through Matie™, 
Haul back, Hirtles and Rhyno lakes of the West Etanoh of La Have, 
and crasfea the Barrens and Upper Shingle lake of Pleasant river! 
’where the fold develops ioto a very broad dojne. 


''“■‘“"“s- v™. h.™ b«» 

0 oJd dLitrict, O'! the. north-eoAt and soaEb-east portioni of the dome in the 

dfctrin a Fl^ Kh„ „d rich occ hu 

^7 bm dovrioped, but no impoi-huit miniuc upuntiout hsve vet 
beet nndertakea on any of the leads discovered. 

7. mw Rtver aniuUtte: The most nonherly anticline has not yet 
Wn determined, a« the surveys are not completed. It occura a 
short distance north of Hirtles stidw^wr on the head watere of the 
Wh Branch ^ ^ Have river and croasea the Ohio river about 
^^miles north of the New Oertnany and Pleasant river m«n read 
At Mowrs ^mer and Mewners Settlement it is cut by a southern 

underlies the'region to the 


Several croea^untry faults have disturbed the continuity of these 
wven upheavals, but more detailed work is required to locate them. 


diilrict* 

mtrtvjwd. 


Goid ZKrfrieftf Sunvy^d. 

My own work in the field was confined chiefly to a eloaer 
study of the Btrtirture of several gold-mining districts in the 

« W f* 1 * 1 ^ io making detaiied surveys of the 
Galh^"'T Harbour, Cochran Hill and Wine Harbour in 

Guys^ugh county and of HarrigonCoveand Beaver Dam in Halifa* 

J dU- 

Til “ ‘he field and the 

plans will be completed for publication this winter. 

Jtemeprelimmsry notes maybe here given on these districts, re. 
Inting to the character of the auriferous veins already worked and 
their intimate ration to the structure of the antielinal upheavals, 
^ some conclusions on the denies of special enrichment and th^ 
lability irf developing a snccessiim of new workable vein*^ ^ 

tho« mined at Bendigo, Austreiia, to a depth of 4,000 
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Inmoi Mifrbour Ooid Disiriti^ 

Tbe pmvincial dpparrtmeot of nunc^ii has grt>iiped under the imme of l 4 i*ca H^r- 
ii^tormo&t District, the gold districts of Isaacs Harbour, Richardson 5^^'“* 
(Upper Seal Harbour)p Country Harbour Namiws and Fore&t Hilif 
aprsid over a 75 S4|uare miles in eitent. Of these, iBaacs Har¬ 
bour has been the most Tirorkedl, It is situated on Isaacs Harbourp on 
the Atlantic coftst at a distance of 50 miles to the south of Antigonishp 
a (iitntion on the Inleroolonia! rsilw^aj, and it extends westward to 
Country Harbour and eastward to Seal Harbour. 

Three weeks were spent making a special pkn of the gold district of 
IjsaacM Harbtmr, on the Bcale of 500 feet to an inch and It has since 
been completed. It covens an area of two milca and a half long by 
one mile and a third wide, extending on the east side of the harix>ur 
frfjin Victoria mine to Bettys cove and on the west side from Feter 
Sinclairs hotel to Kagged point. 

The plan comprises all the aariferous veins discovered on both sides 
of the harbour^ On the eaatem side of the harbour it Indudea the 
Victoria* Goldfinch, Mulgrave, Skunk-den, Hurricane Point and Dung 
Cove mines^ and on the western side, the North Star and Burke 
mines. It does not comprise, however* the Richardson anti Deliver 
Mountain mines, now extensively w-orked, which are^tuated two miles 
and a half farther north on the Upper Seal Harbour anticHrie ciwiing 
Isaacs harlKJur at its head, & special plan of which was published in 
1897. 

The rocks underlying the area covered by the plan are the quartr 
FOae-saudstonea* called * whin,^ and intorstratified slater forming the 
lower division of the Lower Cambrian gold-bearing series of Nova 
Scotia. 

These rocks have been plicated into three main anticlinal folds run^ Thr«aaiUi- 
niog parallel in an KUiteriy and westerly dire^on across Isaacs 
harbour. They Iwive been caUed the north, middle and south anti- 
dines of J^cs harbour. 

All the veins discovered in the district are intorbedded veins formed 
during the process of folding along the stratification planes on the 
arch-core or limbs of thea^e three auticllna] folda 

The origiiial structure of the folds has been much disturbed trans- 
vereely by a great dislocation coming from the north west and foUow- 
tbe Korth-west Btanch brtx>k to the head of the harbour;, as shown 
on 1 the published plan of Upper Seal Harbour. From the head of 
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the h&TbouT it ninit S- 15^ E, (ntagaetic) and pas^ between Hurri- 
CAP.8 PoLnt and the eastern $ho5fe and through ebb ea^e and Dung 
CoveT giving a horiaontah left-hand throw' of some 1,200 feet to the 
north on each of the three antielinea. Severn! tnlnor fanha have also 
been determined^ branching off in a north-eidterlT direction from the 
main harbour fault. 

Recent deyetopmentai made hj Mr. G. Partington on the 
DoUver Mountain properthave proved that one of the^ faulta U 
farther east than indicated on the published plan of Upper Seal Har¬ 
bour gold district. It has a horizontal throw of some 400 feet and 
follow-^, very prohahly^ the courae of the Davidson brook, in a south- 
w'esterly direction, to the harbour where it join* the main harbour 
fault 

The three upheavals are best observed along the western shore of 
Isaacs harbour, wliere a continuous section of the strata ifl w'eU 
exposed from Holly point to Ragged i)oint, 

Isaacs l^arbour jiorih —This anticline is well defined ftt 

the North Star mine where EaiDing developments show the Grant, 
BaddlCi little Saddle, McPherson and Burke leads to enrv'e inside and 
underneath one another on the arerh^re of the anticUnal fold and 
pitch to the Treat at an angle of 18" ftotn the horizon. On the north 
legfc the strata dip north at angles increasing gTudually, froiil 4o" on 
the Grant and Burke 1ea4^lH to 75" at Holly point; while on the south 
leg the dip increases abruptly to T5\ fiattem again and curvee In the 
synclinal fold of the North Star Lead, 120 feet south of the anticline. 

In depth, the axis-plane of the folds dip^s about vertically. 

The course of the anticline is Np 5G^. Wp (niugnetlc)f and that of 
the syncEne is N. 5&* W., the folds converging eastward under the 
liarbour; andt at Hurricane point, they are only 12 feet apart and 
form a Crumple very favourablo to the development of rich auriferous 
veins conformable with the strata, one of wbich+ the Hurricane Point 
lead, crops out et the surface and has alread 3 ' been much w'orked and 
yielded handsomely. Immediately east of Hurricane point, the 
crumple w cut off by the main harbour fault and thrown north Home 
1,200 feet; it shove on the easterit shore where it developes rich rolls 
on the Mulgrave leada. 

It ts fioteworUiy, that aE the veins cropping at the surface along 
this crumple have proved riehi although somotifuee too small to be 
worked profitably. The North Star lead has been mln^ on the western 
pitch of the north limb of the synclinal fold to a depth of 402 
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while the others were worked on the western pitch ot the anticlinal 
fold, vizi the Saddle load ISO feet, the McPherson lead 120 feet, the 
Burke lead 258 feet, while the Hurricane Point, the North Slnlstave 
and the Mnljsrave leads have been mined reapeclively 430, 400 and 
2,200 feet in length and 160, 190 and 220 feet in depth 

The mining developments at the surface show tltat the paying por- Dwi> minia;. 
tions cf the veins are of great length and well defined, and tlmt they 
arc confined to the crumple, along which they form a rich zone which 
has been provttd to extend fnmi the North Star lead to the JIulgrave, 
a leogth of about one mile and a quarter. 

In depth, the zone of special enrichment extends likeuiac along the 
nearly vertical axis-plane of tlie fold and form a succesetcMi of rich 
auperimposed crumples and rolls to great depth. 

No mining has yet been undertaken to develop this auecession of 
crumples and rolls in depth. Encoura^ by information received» 
from this department , the Hurricane Point company mode an attempt, 
two years agoi, to develop a enunpUng underneath the one they had 
already worked so successfidlv on the Hurricane Point le^, hut at the 
depth of 170 feet operations were, unfortunatdT, discontinued just os 
the crumple was being reached and the vein was improving in size and 
value. 

All the facta show conclusively that tins anticlinal and synclinal MaUmvs 
system of pav.chut« offem a great field for deep mining by means of 
t^ertica] shafts. Thus a vertical shaft sunk on the anticline imar the 
Burke lead would probably cut a snecessdon of superimposed saddle- 
veins of payable values, and cross-cuts driven 100 feet south at differ¬ 
ent levels w^uld develop inverted, auriferous saddle-veins, on the syn- 
ctirikl fold, pitching west IS* and outcropping eastward under the 
harbour. The Hurricane Point lead would be cut at the approximate 
depth of 650 feet. Likewise, a vertical shaft sunk on the anticline at 
Hurricane point would cut a suecession of crumples similar to and 
probably 08 rich as that mined by the Huiricane Print Company. 

On the east side of the harbour a s-eiy rich pajMjhute or roU, 
pitching westerly under an angle of 12% was extensively worked oa 
the Mulgiave lead for a length of 1,200 feet and a maximum depth of 
210 feet. This pay-chute i« undoubtedly the eastern extetuion oi one 
of the superimposed roils of the Hurricane Point flexure tbrowTi this 
fnr north bj the har^Xtiir fault, 

Tlie azis-plaoe of the flexure runs here horizontolly 8. 68' E. and 
dips about vertically, while the iuterstratified veins run S. 63* E. and 


410 A 


GEOLOGICAL feCRVETT DEPARTHEST 


Tictorii 


0«Mfincb 

tnin r. 




UlMl«V«|opH 

TfitQl. 


MiMIfl 

iDEieliDB. 


dip north Large rolls of aorif£ kid& quarts were formed nLoog the 

iuteraection of ^h^ veins with the aAb^plaiie of the pitching 

westerly l'2\ The rich roll worked on the Mulgrave lead is one of 
these and it slK>uld extend weiteriy beyond the actual workings to the 
harbour fanlt and be succoedod vertically by other rolls underneath 
one another on the veine outcrtipping to the south of the Mutgmve 
lead. This system of roUs offers great possibilities for deep mining if 
properly deveJopeih It can be best developed by means of a vertical 
shaft andcrosa-cutar or by sinking a shaft on the ifnlgrave lend, below 
the pay-chute already worked uofl cross-cutting south at different le vela 

At the Yictc™ mine, on the eastern shore of the harbour and L500 
feet to the north of the Mulgrsve, a roll of aoriferous quartz* reported 
to be ten feet thick and pitching east 35*, lias been worked for some 
200 feet in length and 105 feet deep. At the Goldfinch mLne^* 2^100 feet 
to the south-east of the Tictoris mine and l,3S0 feet to the north of the 
Mutgrave lead* a roll of paying quatU* ! 2 inches thick and pitching 
east 15^ was mined 300 feet m length and 90 feet deep. It is remark¬ 
able that these two rollsj m well as the aurlferoui drift fonad on the 
shore to the north-west of the Victoria nnd 1,500 feet to the south- 
of the Goldfinch mine* are all situated along the same line, rum 
ning S. 59E, and parallel with the Muigmve line of pay-ix^llsj but 
with the difference that on the Latter the noltfl pitch westward. As 
the strata strike fi. 65* E,, the Victorift-GoldliJich line of rolls inter- 
sects them at a slight angle^ and probably forms a snof^ssion of aUfi- 
ferouB rolls occurring on certain belts towards the south-east which 
might prove productive if developed. 

A left-hand fault was located on lot IS, block 2, eastern division. 
It rune down the Dung Cove brook S. 37* 'VY. to the salt water pond, 
where it interweeta the main harbour faulty and gives a horizontlal 
throw of 13n feet north on the MuJgrave lead and about 250 feet on 
the Mundic lead which corresponds to the s^kuuk-den lead. 

The rich fioat found to the east of this fault and south of the Mul- 
grave lead is derived undoubtedly from rolls formed on the Bliss, Slate 
or other leads at their intersection with the eastern extension of the 
fiexure, and developments should therefore be undertaken in this dine- 

tion, 

Middfe anlKiint. —The middle anricline could not be located as well 
ne tlje north, because the roclni are oanc&aled and developments have 
not yet been euiSclent along ite course. 

On the western ride of the harbour it occurs 500 feet south of the 
lighthourie, where it is concealed by a aand beach and salt water pond. 
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aad it extands westarliv to G^tnitry h^bour^ covered by drift sbowin^ 
debris of gold-beariog tjuartL 

Ii raae easterly the harbour into SeulpiD cove^ immadJatelj 

□Orth of Salmon rock, and extends xo the imiti Imrbour fault# where 
it h thrown north soma I #500 feet; beyond this, it runs south of 
east^ 5&0 feet south of the Barry lead, to the Dung Cove brook fault# 
where it is thrown north 550 feeti and resumes ite course towards the 
head of Crane pond on Bettvs brook. 

This fold is broad, both limbs dipping at angles inereasiog gradually 
to 65“ on the north and 55* on the south. The developmonta have not 
yet been sufficient to determine the Kmes of special enrichment^ but rich 
float found along its course proves the occun-ence of payable veins^ The 
Btmctnre of the fold showg that a of such veins will probably be 
found on both limbs, but at some distance frum the axis, where the 
angle of dip Is over SO'. 

The only important leads developed are situated TOO loet north of Bhunt-Hden 
the axi^, at the SkunkHden minCT where a pay^chute dipping eaat l&* 
wfts worked on the Mundic lead for a length of 700 feet and a depth 
of 120 feet, A large block of rich ^uart^ was discovered immodiately 
south of the Mundic lead, but the vein from which it canae has not jet 
been discovered. 

On the east side of the main harbour-fault and about 1,1€0 feet Rich vciiu 
south of tbo middle anticline, a rich belt of leads, called Hattie belt, 

21 feet wide, w‘aa worked many years ago^by open-ent on the Gisborne 
property for a length of 560 feet and a depth of 110 foot and more 
recently on tlio Griffin prx^pert j, and it was uacovered eastw^ani beyond 
a 50-foot fault for 1 #400 feet. The leads are conlorwabk with the strata 
and dip south 55‘ to the dqjth of 110 where they curvo rapidly and 
the (quartz pinches out in a syncHnal fold# to the south of which the 
strata are shown in a croaa-ent to dip north at a low angle with little 
or ao quartz. The quarU w'aa reporteci exceedingly rich on the north 
limb of the synclimd trongh. 

Very rich float was found to the south of tliis belt and a great deal 
of prospecting was done by David Buckley and others to locate the 
veins^ but without succ^a- Doubtless the float comes from another 
rich vein in the synclinal trough, Buperimposqd to mid to the sonth of 
the Hattie belt^ ldkewii(ie+ the rich drift found on Rod head ifl de¬ 
rived pr<»bftblv from the north limb of the synclinal fold, thrown this 
far sonth by the main harbour fault, possibly* in the vicinity of the 
McMillan and other belts of lead cut along !^nd cove. This is one of 
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thet few mstmicea in which rich v-eins have been observed to occult in a, 
synciirtnl fold in Novn Scotia, but in Bendigo, AuatraliR, each veins 
have been ntin^^ in a lew cneea. 

To develop these sj'DcUnnl veins succesafullT vertical shafts might 
be sunk along the axis of the trough. A succession of superimposed 
V-shape veins would thus be cut through which ehould be especially 
rich on the south dip. 

Soath ,So«/A andefiae.—The Isaacs harbour south anticline is weU e.i- 

posed at Ragged or Bear Trap iK>int, and for about one mile farther 
west along the shore of Country harbour, where a few cross-veins have 
been observed. On the eastern side of the liarbour, it passes at the 
south end or a little to the south of Bed head, and some of the auriferous 
debris washed in from the tea may poesihly come ftuiu veins situated 
on this foW, if not frow the above mentioned synclinal fold. 

East of Bung cove, the anticline Is thrown north about 1,000 feet 
by the muin harbour-fault, and it crtjsses the road at a sharp turn 
where David Buckley lias developed a flat lead dipping north and 
south on the apex of the fold. Its extonaion eastward is iieavUy 
cov'ered with drift. Autiferou.'s drift and a few veins are reported to 
have been dwcovered at Bettys cove, to the south of this aoticiine. 

Seat Harbour great deal of prospecting has been done two miles east of Isaacs 
rich drift harbour, along a line of extraordinary rich drift, running south 2J’ 
east towards the eastern side of Crook cove. It is beUaved that the 
drift comes from the intersection of a crosscountry vein with certain 
belts or interbedded veins which are especially well minemlbed and 
are possiblv the eastern extension of some anticlinal system of veins. 

* The total production of the Stonisont district given in the official 

returns of tl»e Provincial department of mines from 1863 to 1201 
• inclusive, is 243,402 tons crushed, yielded 7S,T50 ounces, valued at 
*l,42f>,3fi6, average yield per ton *6.10. Of this, probably one half 
and the richest ore was produced by the Isaacs Harbour mines, the 
Richardson mine having mcMtly given low grade ort 

Every mine in the Isaacs Harbour district is now abandoned, but 
important developments ate in contemplation, 

CocArwi I/ilt Gold District. 

Codiias KUI The gold district of Cochran Hill is situated in Guysborough county, 
aaiiclisa on the east side of St. Marys river, ten mUea north of the town of 
Sherbrooke and thirty miles south of AntigoaiuH, by the coach road. 
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Ooo week was spent sutreTing the atmeture of the fonoatioii and a 
plan has since been prepared on the scale of 30<) feet to an inch, which 
is new ready for publication, h includes Crows Nest and CoeUran 
Hill mines w'hich are nearly two miles apart on the same anticlinnl 
fold. 

Tliis fold is the sharpest one known in the province and is much in¬ 
verted to the south, the north limb dipping north 60* while the sooth 
limb ia overturned and dips north 75", The anis-plane of the fold 
should thus dip northerly at an angle of 66". 

The gcnemi course of the anticline at the surface is ii. 62* 45' li. 

(magnetic} and it pitches west at an angle of about 15" or 20*. 

At the Croa'N Kcst mine the antioline was located at a bluff of rock 
situated inunetliaiely east of the mine’s nawl, and ha|f-w^ay between 
the milled the managerN house, OB area 91G, block 75. It was 
traced eastward, up a stocp cUfFi across Cochran hill and the main 
coach road, to Cochian Hill mine, where it passes at the south comer 
of the Huartz-mill and is well exposed 400 feet further on area 466. 
block 77. 

The rocks brought up by the upheaval are the quartuose-sandstonee 
and slates of the lower division of the gold-bearing series. The rocks 
have been subjectetl to such great pressure that they have become 
highly schistose and crystalline, holding fine crystals of siauroUte, 
aiidalusite, garnet and mica. Tlie cleavage is highly developed, while 
the Is'dding plane is almost completely obliterated, aa<l, cocBequently, 
the structure of the anticlinal fold is very difficult to make out. 

All the gold-bearing veins opeiated at both mine* follow’ the strati- CiowiXmi 
fication plane. A few quart; veiiw holding mica are also met with, 
especiallv at the Crowe Seat mine, hnt they generally follow the 

cleavage plane and invariably cut the l:*dded veins when they meet- 

Quarti mined from one of thfse at the Crow* Nest mine U reportetl to 
have yielded a little gold, but it is more likely tlmt the gtOd came from 
the encasing slate belt which holds also an auriforeus vein—the Mt 
learL Thisse micaceoua veins are offshoots from gronitie dykes occurring 
in the vicinity and of later origin thim the auriferous bedded veins. 


At the Crows Se»t mine, the Stake, Boee and Belt lends have been 
worked by different companies, and more recently by the Old Provincial 
Mining company, for a cnaaimuin length of S50 feet and a depth of 
100 feet. Tliese leads occur within a width of GO feet and at an 
average distance of 200 fwt to the south of the anticline. 
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At the Cochran Hill mine a larg^ belt of leadit, calltd. the Mitchell 
belt, ^ cjther adjacent imd^, liave licen iinnc<J frtjrti time te 
time. They are situated at a dbitance of 300 feet to the feouth of the 
antidine. Tli« mAstimnin depth attalped H feet on the Kosii leaii 
and surface develapmentiH have been excendetl over l,tS00 feet in 

The Mitchell belt is 75 feet wide and contams interbedded veina 
from tw^o to twelve inches wide^ It is considered a low grade deposit 
which could be operated profitably. 

The present dovelopment^i indteate that the relative position of tlia 
gold-bearing leads a-itb reference to the anticline la the same at both 
niinen; that the xotie of auriferous veins runs nearlj parallel with tlie 
anticlme^p at a distance of ^OO feet at Ctowri Xest mine atid SOO feet 
at Cochran Hill mine to the south of the axis, and tliat ^stcmatic 
developments along this sjone betw^^en the two mines will ^probably 
uncover new gold-b^nng veins- 

In depths thp pay-ebutes dip westerlyT parallel with the pitch of the 
fold, and tliey probably also recur on the dlierewt adjacent veins, 
towards the north, in a plane parallel with tlie axis^plaue of the fold 
which dips north at an angle of GS^. Developmenta and emssH^uts have 
thereioro to bo directed towaids the north as grater depth b attained- 

Tlie rich pay-chutes worked at tbo Crows Nest mine, on the Stake 
and Belt leadni pitch westerly at au angle of 15" to aO"". Both strealci^ 
have been worked out to a hmlt running south e&aterlyt beyond winch 
they have not been dtscavcr$d^ To find their continuation ou the 
west side of the faultt the extent of the downthrow and horirontah 
throw of the fault has to be estahlLshed- Unfortutiately, this could 
not be exactly determined from the developements made along the 
fault. Tlie location of the anticLiue on both sides of the fault shows 
that it butt been thrown to the left for about 50 or 75 feet* Tlie 
horizontal throw of the leads U probably about ihe same. 

A 20-ftianip null with one Wilfley table has recently been built Ijj 
the Old Pn:»vincial Mining company at the Crows Ke^fc and^ at 
the C5ochran Hill mine a 20-stamp erdfi with two Wilfiey tables was 

newly put in. 

In the official letunis of the Department of i^Iinea for 19^01, the total 
production i>f Cochran Hill is incorporated with that of Golden- 
vUle, under the title of Sherbrooke district: 264,131 tons of ora 
crushed yielded 146,477 ounces of gold, v&lued at ®2,831,066, average 
yield per ton 810.68, 
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£/(srboiiT Gold 

The gold difltriot of Wine Harbour ia aituat«d in Ooyiaborough Wine Hw- 
coutitVj 00 the Atlftiitie xxuust^ 16 uailes »oni:b of the towo o£ ^Sherbrooke 
nnd 56 milea from Anti^^niah. 

Three weeka flpeot iaityrveyiog thedi?itfict and plotting * plan 
on the acale of 4CK> feet to one inch, to iodude the whole under 
development, two mlleJi long by thre«H:)unrten$ of a mile wido 

The area h underlaid by the inuartzose-aandstona^ or ' whin/ and 
the alates of the lower dlvit^ion of the Ij?>wer CambriarL gcifldd^earing 
ifteriea of Nova Sootim 

n^e mananree have been flexed mtc two anticUnoI and one interven¬ 
ing ayncUnal folds con%'erging towards the west. 

The mo^t northerly anticline has been determined on lot 388, block 
6, immeduitely south of B<icky point on Indian harbour, where the aimdma. 
rocks dip at low angles increasing grodually, northward to 75* at 
Fleming clifF, and southw^ard to 45\ It runs N. 74* W, and oon- 
Tcrges westward with the synclinal, the two joining at a point about 
900 feet north of the Major Norton workings, where the strata are ex¬ 
posed laying almost hoKEOnlal near the dome of the southern on Hclinal 
fold. A few veins were observed along the shorsi, fi<M) feet north of 
Rocky Point, but none have so far been devekjpecJ tm this fold. 

The synclinal trough occurs between the two anticlines, From the B^rncliEia 
northern extremity of Barachois pond, it runs westerly, passes 150 
feet to the north of the old site of Eureka mill, and ends at its 
junction with the north anticline. 

On area 140^ block §, a belt ol promising quartz roils in slate was 
uncovered in the synclinal trough, which pitchei aastwaril at a 
low angle, and othem pniliabi? occur along its CQiitwe which might 
pro^Tj produetive if developed^ 

The south anticline crossen the south end of Baraelioin pond, runs 
westeriv W. under the boulder trlay of Rude hill, posses 100 bocir*nlieJin& 

feet south of the old site of Eurt>ka mJH, follows Baraehois brook 
and outcrops at tlie surface on area 36, block 41, at a distanoc of 750 
feet north of the Jlfajor Norton workings, Ijeyond which it h heavily 
covered with drift and runs westw^ard N. 63“ W,, passing a short din- 
toneo north of the tSmelt Br<M>k covo of Wine harbour and at the 
south end of Lake Cooper where it ia well expoacd. 
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The south witicline piaj he considered the mmii anticiiiio of the 
diatricti wbilfl the oth^r anticline and tbe ayncline form a subordinate 
crumple on the north Jitiib of the former, 

Tlie north limb oa the Wine Harbour anticliiMil fold dips »o^ flO* 
or 60*, while on tbe aonth limb the dip incruasefl abmptlj to T0% then 
gtadunUy to 65’. It pitches eaaterly at a low angle diminiahing 
towards the west and it forms a dome at the western end of the dia- 
trict which could not be ewctlT determined as the rocks are concealed, 

Xo leads have vet been diacovered on the north limb, AH the veins 
operated and dev*eloped in the district occur on the south limb along 
which they were deposited in fiesurea following the stratification pknes 
during the proccsa of folding of the meaaurw. 

The productive veins have been operated over a maxiuium length of 
one mile and a half aud a width of 1,600 feet and dip south from 70* 
to 80*. On aeveral of them very rich pay-chutes have been worked, 
all of which pitch eastward, like the anticlinal fold, excepting possibly 
the pay-chute worked on the Eureka lead, which may dip westerly for 
some local cause. 

Tlie present developments show that the paying pmS^ions of the veina 
occur along three wdl-deflnftl lines or rones, closely related to the 
general structure of the district, which may be called the eastern, 
midrlle and western pay-rones. 

At the Barachoii mine, at the eastern end of the district, a well 
defined zone of anriferous veina occurs between 200 and 300 feet to the 
south of the anticline, and pay-chutes pitching east liave ubeady been 
profitably worked m the Bomkey, Twin and Hamilton leads. The 
pay-chute on tbe Romkey was worked 1,000 feet in length and 200 
feet in depth. The leads curve gently esiatward towards tbe anticline 
and extend to the north end of Banwliois island. 

liteveral other vdna, some of large siw, have been uncov'ered to the 
north and south el this belt. They should he developed furtlier west, 
along the pay-rone extending westward, across Rudehill hand Bara- 
chois brook, towards Eureka mine. The extraordioarily rich fioat, 
found along the shore at IWy head, has undoubtedly drifted from this 
zone, the direction of the drift lieing S, 9° E, 

At a distance of 2,500 feet west of the Bamchois mine on the east¬ 
ern pay-rone and 600 feet south of the anticline, the Eureka lead has 
been worked 500 feet in length and 210 feet deep. 
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Betwtsn the Eurekn iiiid the Hattie-Mltchcll wurkiagia there 
length of fc>et of promising grounil ^long iho p&y-zonc, which 

being covered with drifts b wholly undevelopedp hut should also be 
prwspect4Hh Kich float has Wa found along this zone on area 11, 
b1cM:k 1+ on the Old Provincial Mining eompaoj*a property, which should 
be traced to ita source. 

A Hch pay-chute pitching oust was operated for 1300 feet in length 
and 240 feet in depth on the Hattie-Mitchell beit^ situated 1,000 feet to 
the wnth of the anticline ; and, 150 feet farther the Be BarreSp 

or middle belt, was worked ttOO feet in length and SO feet in depths 

The measures haTe been much disturbed in this vicinity by a series ivtiTta, 
of faults radiating towards the south and south-east and crosaiTig the 
Major Korton, Creighton, Hog, Halliday^ HatttivMitchelb Be Borres, 
Washington, Air-shaft^ Plough and Caledonia leadi?. AU these leads %j:UJdEi' 
have been proved to be aiuiferons and worked more or less along a rone 
extending abo towards the south. Tlds sone of pay-v tins and the feulte 
have probably been caused by developed towards the south by ^ 

the meeting of the nortli anticlinal and synclinal foldor 

The heaviest fault has been well determined by Mr. Matthew Floiiffh leal. 
McGrath^B development works on tha Plongh lead belt, showing a 
horizontal throw of 150 feet to the north imd a down-throw cif 57 feet, 
on the east side. 

A pay^jhute of quartz, IS feet wide, pitching cost 16*, has been ex 
tetwively worked and developed on tlie Plough learl bolt across three 
propertietf for a length of 1,150 feet and a nuudmum depth of 353 feet 
The chute b fiirmed by numerous quartz, anglers of fmunei dipping 
south into the Plough lead belt* 

These angler^ appear to extend to tlic sonth-east and noith-west 
across the formation and constitute a zone (>f special enrirlimcnt on ^ ^ 
the Moore, Caledonia, Plough, Wbenssett, Washington, 31cKenKie, 

GUlb and Mundic leads which have i)can more or less worked. All 
the pay-chuteu on this zone pitch eastwaMi, 

A very rich and regular pay-chute pitching ewst 36" lias been 
Worked on the Calcdonb lewi for 500 feet- in length and 1 1 5 feet 
in depth, to a small fault, bey^ind which it haa not yet been found* 

The Moore lead bos also proved rich and has been worke<l 400 feet lead* 
in lengfclh and l&O fectin depth. It bcut at the weiftcm cod of the works 
by » left hand fault running nort h-east Several very large belts of 
27 
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■anArt* of low grntie have been developed to the etmthof the Moore 
and rioli doat hw been found immediately north of it. 

Hie ■\Viscassott and Waabington belts have been worked, respect¬ 
ively, 373 and 230 feet in length and 65 and 75 feet id depth. 


IdiELe 1 ih 


Thiec companies were operating in the district last summer. The 
Plough Lead Mining winpany were successfully working the Ploag i 
load at the depth of 180 feet, Tlie Old Pmvincial Mining i^npany 
has completed a shaft 353 feet deep on the Plough lead, and la pre- 
poring to develop the pay-ehutt^ cut at Hint depth. L- W. Getchell & 
Co. were operating the huge belts of quarli lying immediately south 
of the Mooie lead, on the Napier Gold Mining tMuipany's praperty. 
Some development works were also being done on the Barachoiss 
Eureka and Stuart properties. 


<^aihrtx^ini1ila- 


There are at present si* quarts mills erected in tho district ; the 
Plough Lead Mining company's mill—15 stamps ; the Old Provincial 
Mining comiiany's mill—10 stamps; the Napier Gnld Mining com- 
panv's mill—1 6 stampi; the Eureka mine’* mill—10 stamps ; the 
Baiuchois mine’s mill—10 stamps j an<l Df. Earaes’ Crasher and roast¬ 
ing fttroBces to estract gold and arsenic finm arsenical-pyritouH ores. 


The toUl production of the Wine Harbour gold-district, from 1862 
to 1901 inclusive, was 35,492 ounces of geld, from 55,335 tons of ore 
crashed, valued at ?673.03i, giving an average yield of $12.16 per ton 
of 2,000 lbs. In 1901, 29,664 tons crashed yielded &,5&2 cs, 10 dwt^;, 
of gold- 


[farriffan Cove Go^d I^lstrict* 

Ods week was devoted to a survev of the gold dintrict of Harrigaii 
Cove, situated in the county of Halifax, on the Atlantic coast, 
Jlutrirt. ^ distance from Halifax of 75 miles by water and 100 miles by the 

coach road. Most of the surveys have been plotted, on the scale of 
400 feet to an inch, and the plan will soon completed for public¬ 
ation, Meanwhile a preliminary description may ho given of the 
genornl structure of the folds snd veins, 

A good section of tlie rocks in well exposed across the district along 
the area line dmding lot 215 from 216 on the St, Anthony property. 
It show a that the seriea Jiave been plicated into one main anticlinal 
fold, on the south limb of which a Bulmrdinato crumple occurs at a 
distance of 1,250 feet to the south of the axis. 


ElTlIHAar ftEFOBT 
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The mam anticlio^ *'ii5 ]oeat«l qd arm 016, block 2, alocig a small Nortli 
awampv brook mnDing eastward, at a distaaoe of 2,000 feet north of 
the St. Anthony load^ The fold La broad j the abglo of dip incromcuig 
gradufthy oo both ILniha until It ranches half a inlle fiurtb of the 
axis and 40" at a distance of ^100 feet to tlie south of it. 

A few veiit^ have been uncovered on both limbs, at some dLatance to 
the north and south of the but none have yet been pro^-ed suffice 
ently autiferoua to wurrant developments, although aome gold float ia 
reported to have been found Ln the vicinity. 

At a distance of 1,200 feet south of the main anticUne the strata 
curve into a fljnclina! andt 150 feet further, into an anticlinal fold. 

The two folds ssonverge towards the east and meet on area 390, bevond 
which the crumple ternkinatos. 

The south anticline runs X, 7 ^^ W, and shows prominent!}" 600 Soath 
feet mirth of the 8t. Anthony lead, along a bold ridge for ip600 feet, 
beyond which it is concealed by a hill of boulder clay running trans^ 

%'craely north and Houth, On the north limb the strata dip 35% while 
on the south the angle of dip Increases gradually and raachcs GO"" at ii 
distance cf 1,500 feet mutli of the weis* 

Two left-liand faults were determined cw^lng the anticline: one, Yanlt^ 
the St, Anthony faulty occuca on the ea^^tem part of area 319* runs S. 

25“^ W. aertm the aurifemas belts, giving a displacement of 90 feet on 
the anticline I the other passes on area 2i &, where the throw Is 50 feet 
so^Jth, runs southerly and probably meets the former fault between the 
8l, Anthony and the A. Kent Archibald works. Several important 
faults undoubtedly occur to the westward, but they have not been 
made out yet. These faults should be kept in mind in the pros«?cutlon 
•of surface developments and determined if possible. 

All the veins discovered in the distrietp follow the planes of stratih- Aiiril«wna 
cation and occur on the south limb of the south anticlLne. The area 
under development^ and Including all the veins operatedt extends from 
the south anticline 1,600 feet southward acroew the stratificatioD and 
and 2,300 feet east and west along the %*eiiis. 

Several large superimposed saddle-veins have bc?eii uncovered along LM^uaila- 
tbe apex of the fold pitching westward at a very low angle. On the 
north dip tl>ey pinch out immediately north of the axis, but on the south 
limb they extend to a great depth, as is well proved at the surface by 
the Cropping out of a succession of veioa extending for a great distance 
to the south of the axU* the uppr portions of which were denuded 
away to the present surface leveL 
374 
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SjoDie very rich Soul liAS b«D found south of tlie aiitieliiie and 
twelve laq^ belto of quart* veSns have recently been cut in the 600 
feet of the atmta between the anticline and the St. Anthony lead, 
moat of which art well minemliBed and show gold. None of them 
have, however, been cut yet in more than one or two pkee# along their 
cesurae, and they offer n very promising undevelopeti field for the pros- 
pect4>r. 

St. Anthoflsr The St, Anthony load has proved so far the producing vein ol 
the diHtHct. A rich pay<hute pitching westerly has been worked 200 
feet in depUi and 500 feet id length to the Anthony fault, beyond 
which It has not yet been ntooverefl The throw here is to the sioath 
and probably tlian the 00 feet of diaplHcement meftanred oq the 
anticline, and there ehnuld be no difHcuIty in hndlng the lead on the 
west ride of the fault. Tlie St. Anthony lea^l has been twwl l.OOO 
feet in lengtli east of the fault. * 

Jkinth of the St Anthony lew! tlie ground h low, swanspy nml 
whoUy undeveloped. 

4. Kiui A great deal of development work Iwui recently been done on the 

Atehlbild Archiljald property, rituated to the west of the St. Anthony 

' property, and over twenty-five beite of voLna have alrendy been unpjv- 

erod, 300 feet south of the anticline, across 550 feet of strata. Several 
of the veins, well minorolbied and nurifertma, have been mined to 
Uniited deptlia. Pay-streaks or rolls pitching westerly occur in a line 
or ?xmo running north-w'est and aouth-eaat, along which developments 
should bo directwl Ono of the leads diiKfivcred last summer is ^specially 
rich in ixfcarse gold, and the dubris found along its outcropping showed 
very' fine ciysuls of gold, in cuboH, several of which w ere sccurKl for 
the museum thresugh the kLndneas of Mn on roe Art^hibald, They 

are the only crystabi of gold discovered in Nova ^itia of which 1 am 
aware. 

Between 400 and 600 feet further south two birg^e belts of lea^lw have 
been mined a little on the M&Manii property. 

Port DiilTerin gold-bearing drift has also been found and a few veins lately 

prospect^ as far west as Port Bufferin, wirtyre thk anticline crossc-f 
the iSalmon river 1,300 feet above the bridge. A crumple of the at rata 
apparently occuni a short rlistolice below the bridge. 

Mcpom^sIksuI of the St% Anthony mine the country Is generaHy covered 

miise. drift. *At Mooeehead, three miles east of Hnrrigan cove, softie 

development work has been done from time to time on a few veioa 
lying immerliately south of the anticline. 


si;mkart befoht 
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] n ©oacluAioo, it may be MtH diat die very krge Held of iindtiTeloped ODB^lmuDni 
i^utdferous bdut here present shonld draw the attention of the pruejjec- 
tor, iind Umt the A. Kent Arehihakh Anthony and other adjacent 
prf>perties, already proved product! ve, are capaVile of being (Operated on 
a much larger scale. Tt believed that the plan wbieh has been madti 
will greatly a-S^fUt in such developments 

Three luilU are erected in tlie district^ vb.:—SL Anthony Gold QiL-irti miJla- 
iVIining Co.'a mill 10 litamps; A. Kent Archibalds o stamps j 
M, ilc3iann and others^ ti $tain|i^, 

The golil returns repc^rtwl from Harrigan cove to the Provincial jd pn> 
de[>artinent of mines. Halifax, for the year l&OI, were 4,16T tons 
cmshed, yielding 2,595 o?J. G dwta. 9 gr^f,, or an ekverage of 12 dwt. 11 
gTB. per ton of 2,000 Iba. The returna juat received from the provin¬ 
cial CommiHsioner of Mine* for the year 1902 are 


St. Anthrmy Gold Mining Co.. 

,,, 1,163 tona yielded 493 Wi. 

Ah K*^nt Archibald, ei ul -- 

.,. 1,095 

750 

M. McMnnn and othera.- ., . . 

... 124 i. 

34 ozH. 

Total .. . ., . 4. -' - . ^ i 

2,102 

1,277 ozs. 


Braver Gold Di^ncL 

A hurried survey was mode of the atnicturc of the gold district of Diin 

Ueav^r Dam, aituated on' the Rilliig bracvh of the West river of 
Sheet Harbour, T miles einst of the cooeh road, io Halifax county, 

A full description of the distriet ^ill, however, liave to be deferred 
nntil tlw Riirvey$ are plotted- 

All the veins discovered follow the planes of stratification along 
an ttnticliiial fold- No rflinins opc-nition» of any importance bus yet ■ 
been undertaken. A large belt of hiw grade 0*0 has been developed 
by u abaft and cpoes-cut on tlio Jos, H. Austett, property at 
the east end of the dietricL In a report subinitted to the owners Mr. 

L. F. S. Holland give* the following lucasurementa -—Shaft 98 feet deep 
on a belt 15 feet wide, cr(W 3 .eut north 62 feet, erosMut south 39 feet, 
total width of.the auriterou.s belt 74 feet, lialf of which is quart? and 
slate giving an average value by suinpliiig of 83,,50 per ton. This belt 
has been uncovered 400 feet further west. 

Three^quarterH of a mile further west some very rich drift was found Dimoek aae 
on the Geo. E. Van Busklrk and other adjoining ntnaa, and a gitsat 
number of leads, some of which are auriferous, have recently lieeii un- 
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covered bj Piinock ftud Ziricker by aurface trenehea cut 

feet of istr&ta. Tine country ia low^ all covered with drifts aod hence 

difficult to prcHpect, 

The developmentH, though limited, have shown auriferous veina over 
a large area along the siiticlinal fold# flomc of which aro rich in gold 
and others form Urge depoaita of low grade ore which deserve more 
attention than they have hitherto received. 

A lO^stamp mill haa been erected on the Jos- Hx Ansten propertyp 
and a good water-power is available on the Killag river within a 
idiort. distance of the mine. 

Offld Ufiiiricts 

A burried examination and partial surveys were also made of n&ceot 
mining develoi>monta in the gold districts of Richardson^ Dolhef 
Mountain, GoldenviUe, and Cbunty Harbour Narrows^ in Guyaborough 
comity i of Eeuxu Secuni^ Dufferio, Fiftcon-mLle Streum, Caribou. 
Moose River, ^fcnjaeland, Tangier and Waverley, in Halifax county; 
of Renfrew and MouutUniscke in Hants county, and Gold River and 
LA^ipsigate in I^unenburg county- 

Gold Mining. 

Fombitity xA The knowledge now gainerit by a detailed «tudy of the principal 
gold districts in the province, proves conclusively thufc tlie auriferous 
by Teins outcropping at tlie surface on the north and south limbss of the 

' anticMnal folda are the remfiants of the north and south legs of the 

superimposed ■^Idle-voina'whichonce occurred at a higher level than the 
present surface^ and demouAtrates that^ below^ anrifeTous saddlC'Veips 
will be found recurring nlong the axis-plane of the fold. Moreover, 
from the analogy of the Auatrabati gold-bearing * sndtUe^reefi^' occur¬ 
ring in a aunilar inatmor and profitably operated to a depth of 4,(100 
feet, it may be inferred that tho quartz veins in Kova Scotia will, in 
depth, be bk large uud as rich in geld as those outcropping ftt the 
surface. 

Tt is difficult, however, to induce eapitalista to invest money in ex¬ 
tensive mining developments unletsa dmiUr undertakingfi have already 
proved successful in actual practice. It is, therefore, very gratifying 
for me to state that the reoommendatiens of the Geological Survey 
have already been put into practice at the Bluenoso, Duffi^rin, Richard- 
shon, Doliver Mountain and other mine^ and, although the develop- 
ments ar*^ ^ yet liinitcdp the results obtained are so satlsfactoiy and 


mminjr 
|ifiOT«d by 
actual yrM- 
tice. 
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ooocla^ive thaX they line attracting the attention of foreign engineers 
an4 capiuliflte and iimilar defvelopinenta are being contemplated at 
other miiicHw 


Mr. C. K, Leitli, of the United Stat** Geological Sun’eyt and ?«* Eer»iiMn<! 
foflsor at the Uniwonsity of Wiwonsiii, revie«.'iiig the work of the gj(*j 


Geological Survey of Ctmada in the gold-fields of ifova Scotia, says' 

* >fr, E. B. Faribault’s work '*'ill S* of unnicdiate practical advantage 
to mibing men, some of wlioni have already testified to its accuriicy 
and value. It is another instance, lately of frequent occurrence, of 
geological work done frtmi a purely scientific standpoint liavingdirect 
economic value. From a scientific standpoint, also, the reaulta arc of 
interest as illustreting a principle of ore ilispooition. In many dis- 
tiicU, and particularly in the Ijike Superior district, it has long been 
known tliat ore deposits were partial concebtratos in pitching troughs 
by descending waters. Van Hise has lately enunciated the principle 
that the openings in arches or pitching folds are favourable places for 
the conoentmtion of ore deposits, by upward moL'itig waUr*. The for¬ 
mation of the gold-bearing veins of Kova Scotia seems Uiely to have 
occ aired in wav/ 


- ffUCil 1 
t Kov*. 




fjfwmwe .Viwe, ffoWrnw/f*,—Much credit i» due to the late ilr, 
Simon A. Fraser for having first nodertafecn, and Mcasrs, Tbos. 
Cantley and A. G. McKaughton for having executed so suceeesfiilJy at 
the Blienoec mine a new system of mining development on thcGolden- 
villc anticlinal fold, which should be an object lesson for the gold 
minere of the province, as it will, no doub^ be the inauguration of a 
new era of extensive and permanent deep mining. 


Muf!nMo tnifl* 


\ detailed survey was made on October IS last of the now develop- Tnntvena 
ments and a transverse section wm. prepared whkh is here w,>ioduced 
on a redureil scale. The section is marie throngh the main shaft on 
the SprmtrfiekJ belt, and ftfong twro cro^-cute drisen noYthp one abcive 
the other, at the depths of 280 and 364 feet, and at a dh^nre of 
30 feet west of the main shaft The upper crosscut in 230 feet 
and the lower 330 feet long, Tliey slmw tlic structure of the Gnlden- 
viUo anticlinal fold with a subortlinate Htnall flexure on the north 1^, 
and discloee the recurrence of large anrifereus saddle-veina, from the 
«urfRiC« to below 364 feet. 

The saddle-veins are remarkably well rlevelopdl on the apex of the 
fold where they KtUin a large sine, and the legs continue downwards 
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very re^larly on both lega^ the veLns dimtaLahlDg but little in eisoe, 
more eapecmUy on the ^utb legh whieh goes to prove that they will 
extend to great depth, aa, well m iJArabel i^dth the anticlinttJ asja. 

Moat of the veins developed have proved anriferomH and two of thetiu 
the ilcNaughbon belt on the aonth dip and Cantley belt on the north 
dip, have already been proftLably worked, 

Tlse 5Ic]Naugliton belt m^aurea 6 feet S inchoa in width at the ' 
upper level and 6 feet at Uie lower^ and la coTupo^sed of large irregu¬ 
lar quarts rolla and sti-mgere pitching w^^terly 15 degreeii to 32 
degrees in slate and a few' thin layers of whin. It has been opened 
300 feet in length on the upper levd and 5tM) feet on the lowerp and 
the greater part of the block of one between the two leveh has been 
extracted bv backstoping, A rise of 65 feet Ims been mode above the 
upper level, where the belt has widened to ei^hfc feet and ben inches and 
begins to curve towards a saddle higher up. The odicial returns of 
the ore extracted from the Me^faughfon belt for 'the year 190!^ are 
11,211 tona^ jdeldlng 2,391 oza. of gold, which is very aatisfaetory con¬ 
sidering the alze of the vein. 

The Springfield belt was profitably worked to a tnaximurn depth of 
4(10 and a length of 900 feetj and Is BtiU found aunferoua at the bot¬ 
tom of the main aluift, which ia being sunk snjino 50 feet deeper for a 
third cross-cut, to develop new saddles and backntope the McN^aughton 
and probably other workable belts already cdL The South SpKng- 
ftcld belt “WHS minod 113 feet in depth and 242 feet in kngtii. 

As the McNaughton belt has been profitably miued almost to the 
apex of tlie foldj 145 feet above the lower level, we umy eopclude that 
the denuded portion of the Springfield belt, alA>ut 150 f&it, was [laj- 
ore, w hich added to the deptli worked^ 400 feet, would give a possible 
total depth of 550 feet of pay-ore on the south dipping veins. The 
McNaughton belt may^ therefore, be expected to carry pay-ore for 400 
feet deeper than the 394 foot level. On the south dip the zone of 
pay-veins h thus approximately 150 fwt Ln width and Hes iainuy 
diatoly south of the aDticllnal axis, along w hich it extends to great 
rlepth, unless a change Hhould be found In the structure of the fold, of 
which there is so far no indication. In length the i^pHuglidd belt 
haw been profitably worked for 900 feet> and the McKaughton Ijelt 
will probably be w^orkuble for the same length, 

A continuous lone of pa^’-veina haa been worked to limited deptliSn 
all along the south LLiubof the (Golden vilk anticUiml fold, for an aggre¬ 
gate length of 4,400 feot» from the E^pringfield to the Palmerston belt^ 


•NUMMARY KEPOET 


425 A 


■ill] 


beyoDd which development work hns been prevented by tiie Bwampy 
nature of th*.> grouDfi, The surface developiuenta arc aulficienl 
that this zone afferds a field of virgin ground, large enough for several 
mines like that operated by the Bluecose company, and ilr. George 
"W.Stuart isat present sinkings shaft on area 743, seveiity-five feet west 
of the open-cut on the Palmerston belt, in order to develop the zone of 
pay-veins, which has proved very rich in gold in this vicinity, by a 
a\n$tem of cross-cuts and drifts at d i fforent levels. 

The developments on the north dip at the Blucnose ndne, have not 
vet been suflietcut to determine the pay-jfone, but on the Cantley belt ” ^ 

thov show that the workable portions of tire veins are restricted to 
certain parts of the subordinate llexure oecuring on the north limb of 
the main anticline, and further developments will no doubt determine 
aome well-defined zones of pay-chutes pitching, like the ilexure, east¬ 


erly 20 degrees. 

The most regular and contincoua pay-chutes worked in GoldenviUe 
were opereted on the north limb of the anticline. In the plan and 
report of that district, published in imT, three zones of pay-chutes are 
given: tho Wellington, Hayden and MeUae lines of pay^hutes. In 
the Summary' Beport for the same year, page 109, referring to the Hay¬ 
den lino of ^y-ehutes, I said, ‘A awamp lying north-west of the Inttle 
Hayden has, no doubt, prevented prospecting further north-west on 
this undulation, but there is eveiy reason to helkve that rich stiwks 
occur there.* It is gratifying to learn that this prediction has been 
fulfilled and that several rich pay^hutes have since been developed 
with a great deal of skill bv Mr. Wm, Melnhwb, the superinteiwlont 
of the Boval Oak minev and for the year 1902. 4,310 tons of 
estraetwl have yielded 2,394 cas, 16 dwts, of gold. 


Salmon Hirer Ooid HUtriei^Ituferin iliM. 


A general description of the nuning dovelopmento on the areli-eore 
of the anticlinal fold at the Dufferin mine- has already been given m 
the Summarv Beport for 1699, page 183. and a transverse secUon 
showing the stmeturo of the saddle-veins is new ready for publication. 


This section shows that a vertical «haft 420 feet deep with er««- 
cuts thrvmgh the anticlinal fold at 134, 200, 315 and 420 feet levels 
liHve developed a snccession af seperimpo«Hl saddle-veins, which do 
not crop at the surfii«, five of which have been worked Imiween the 
Burfac^ iintl tbe $15 feet 


This mine has been one of the best gold producen. in the prertncei 
U 7,906 tons of ore treated having yielded 41,497 ims. » dwtu. gn. 
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of gold vftla-ed at 148, gi’^Hng an average of 5 dwt^s, ^ grt^, per 
ton of 2,000 Iba. Through one cause or ampther, the mine is at present 
idle, but will undoubtedly be taken in charge again by some akilfol 
mining engineer and operated as suceesprfully « before, which has been 
the case with aei.’eml other ahandonefl mines lately reopened. 


UplKT 1 h 
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Upper lituKa ffarbour GM Dinrht. 

A s^ial plim of thU distiiet, also called Upper 63cal Harbour, was 
made m IS9T and descriptive notes were published in the Sumimiry 
Report for that jcar, in whkii it pointed oyt^ at IQG^ tliat 
belta of lo\v.grade oi-e^ confonying with and ifiknilar to that of 
the Richardson veiii, certainly occur along this fold, but thev will 
only be found on the ape* of the fold, along which more prosp^tln- 
should he done; and this oou!<l be aoooiDpLUhed most readily and at 
cMt cost by Binking vertical shafts along ite aiis,’ This recommend 
fttimhM since been successfully put into practice at the Richardson 
and Iwliver Moimtain nunosti 

JiieA^rdiOfi Mine.—At the Ricliardson mine a vertical shaft was 
aimk 160 feet in depth, about 300 feet to the east ward of the Rich- 
ftttison vein, intersecting at thn depth of about 100 feet the south leg 
of an overlying eaddl^vein giving tea feet of quart* and slate, which 
was de%‘eloped by a drift SO feet eastward and a enwacut 6i feet long 
to toe ncrtli leg which shows aia feet of ore. The chumetor of tJie ore 
and structure of the saddle-vein are identical with those of the Richard- 
wn j but for some causey the work of sinking has been stopped. 
Ihe property, however, hm been acquired by n. strong American oora- 
pnny which contompbtea important mining developments, bv meaaA of 
a vertical shaft snd cross-cute and with up-tonlate equipment; and 
alterartons already in progress. The large cj^de plant lately 
etwtod IS to be ntihred for a new process of gold extraction, and the 
e^stamp mill improved and twenty more stamps added. The produc- 

from 236, 

liiSjiStoJ/bwntovn Mu«t.~At Dolivor mountain, on the same anti- 
13 f "7“^ Richanison mine, hfr. 0. J. EVirtingtoo 

has, during the lost two years, developed in a very skilful manner a 
suction of large saddle-veins aiinilar to the Richartlson. Tlie exact 
^ition and direction of the anticline and the st ructure and value of 
three supcritof^ saddle-voins outcropping at the surface were fimt 
ascertained. Theee are the Howa^i, Forge and Partington aaddlc 
veins, measurmg respectively 10,30 and 33 feet vertically on the apes, 
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the former pitehiiig eastward 12* and the latter 16*. A vertical shaft, 

17 It. 6 ill. X 5 ft, 3 in., was then sunk on the anticline, on area 774, 
about 400 otetw'ard of the cropping of the Partington bolt, tointeiwct 
the three aaddle-veins as well as other* underlying at their apes. 

After going through 5S feet of iiuicksand, swaU Aneine were interoeoted 
at deptlifi of 55, 02 and 102 feet, whicli, although not apparently of 
workable sire, proved the shaft to be exactly on the apex of the fold. 

At the depth of 130 feet the Partington belt was intersected. It is 
being developed on the north and south legs and has yielded about 6,000 
ton* of ore, highly iiiincraliBetl,ioonipcKHsdof rolls, bunches nn<l stringcrB t»£ 
qaartx ronning through a belt of slate and much resembling that of the 
RichaitUon niine. Below the Partington saddlc*vein the shaft cut 
through a very linrd befl of quBrtzose-sindsstone or whin, 29 feet thick, 
then at the dept of 192 feet, anothersaddl^ was intersected 22 feet thick, 
well minernli^tsi and composed of two distinct corrugated lodes and 
a network of irregular leedins of nusrtii running through the slate 
belt. The sluif t is now 190 feet deep, hut the company will wisely con¬ 
tinue tlic sinking without interruption until the depth of 1,000 fecth^ 
been readied. It will thus intersect successively the Forge and Howard 
belt*, already uncovered at the surface, and, no doubt, other new 
underlying ^dlo-veins, on the apex of the fold, where they are of 
greater sisse npd valae^ 

These operations aro well worth recording, as the first instance in 
Nova Scotia where a scries of saddle-vein* has been systematicaily milL 
developerl with due regard to its geological structure and a pn^ 
knowldege id its possibilitiro for extensive and penuanent mmiiig. 

Tlie eompanv is erecting a large, modern plant* A fine wnier- 
iHiwer is beiiig ntiliad at the head cf tide on Isaacs Harbour nver, 
capable of generating 750 horse power. Tbepower is tianmitted by ele^ 
tricity to the mine, where an electrical host and fifteen-drill air com¬ 
pressor have been installed, and an eighty-stamp mill in which 40 
stamptii are to be osod at once. 

This ia certain! V one of the beat ©juiped mines to operate large bodi« MeW 
of low-grade ore at a low cost, and it only requires a good plant for 
the extraction of gold from the sulphides to make it the model gold 
mine rrf the province. Whnt has been accompHshed at th« mine can 
ahso bedonc at several points along the Upper fsaare Harbour anti¬ 
clinal fold and in many other distriote where the conditions are 
favourable, particularly Isaacs Harbour, Goldenville^ SSalmon Rncr, 
Mooseland, Tangier, Oldham, ^t’averley, Fifteen-mile Sitroani, Ben- 
freWj etc. 
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AfHhad]^ ^ Dt^p Gold Mining. 

De^^imuff At Bendigo^ Au^ftratui, tho npitema of fuddl^Mreefn are be^ig deve- 
** kped in depth bj mcaiw of vertical aliaf u> sunk on the anticlines, and 

a suco^HsiioQ of cron^-eutri and drifts at abont ei'ery hundred fe^t. It 
therefore, veiy deeimble that the viiBt experience gentled in that 
field shonld bo taken adviuiUgo of bj Ehooe contemplating the dove- 

lopment d our Nova l^tla ity^tema of Haddle-veios, Much pr&ctical 

information may be obtained from tlie official report of the Yictoi-Ia 
dopaitment of mines at Melbouriiiv and other Htentnro published on 
the subject in tlie transactions of the Austmlian miniijg and scientific 
societies. 

Ijwfttioo of The floocew of deep mining depends above all on the proper location 

verticalihsfm. j|,g vei-tical shafts, and this can only be done after a catcfal study 

of the structure And conditions peculiar to each district. Some district's 
are nsspecially suitable for such developments^ wiiile otbeta are not, 
although they may Itave proved gfjofJ gold producers over a large area. 
Second in importance to the location of (he shafts, bt the direction 
and lefigth of the erffita-tuts and driffn to intersect the pay-vein a 

Vertimi mut antitfliiml folds, where ssia-plane is vertical, like that 

folda of Upper Tsaata Harbour. JIoOHelnnd, Tangier, Duficrin and Oldham, 
a vertical shaft would ran parallel with it; but if the aiU-plane dipt 
at itn angle front the verti.cal, as at Ooldcnville, f^Lftecu-tnile Stream, 
W aver ley and Kenfrew, tlw vertical shaft would nccessarilv approach 
Or recede from the axis as it is sank to greater depth, according to its 
position with reference to tlio axU, In tlie firat case, very little cross¬ 
cutting would be neccaaaryv if the shaft is ppoperly located ns it would 
keep in the pay-ainc all ihe way down : but in tlie latter unse, the 
deeper the sliaft the more cross-cutting will have to be done, The dip 
of die anticlinal axis has thus to be taken Intoconsidemtion in locating 
a vertical shaft, so that unnecessary croAs-cutting may be avoided. 

Testioj; of veins inter^iected should be carefully sampled and separate miJl- 

thg vHiu. testa made of tlie most proMiiaing, to determine the workabJe portiouN 
and pay-chutes. It is very desirable that tlie structure of the strata 
and veins intersected shutild be recorded On a large scale plan, before it 
is concealed by the timlHring of tlie shaft. A complete set of under¬ 
ground plane and sections sliould also be kept of craas-eute, 
drifts, winzes, rises, etc,, she wing the value, size and structure of 
the veins opened up. Such ptans would show tlie distribution of the 
ore-bodies in the area developed and assist in defining the direction 
and extent of the pay-zone and in laying out the development work*. 
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AdviLntage should bo takon of the fine water-powetH which are Wai*r* 
lying idle in clow pHUEimity to motst of Oiir minea. now that gold 
mining ie being estahliahed in the province on a. more permanent 
footiiig] a« they woald greatly les-wti the ctwl of operation^ The treusi- 
mUaion of power by eompres-wd air for short dintaiiceaand by electricity 
for longer dbstances lias proved to be practicable and ia extensively 
and saccessfully nseti outside of the province. 


C'nEXlSTIlT ASn SllSERAIiOfiX. 

Br, G, V. 

lleporting on the work done in these bronehm of the Survey’s operu- “t 

tions. Dr. llofTinann nays;—‘The work carried out in the chemiral 
laboratory' during tlie past year' has beenj in pursuance of the practice 
of former years, almost exclusively confined to the examination of such 
minenOs, ores. etc., as were considered likely to prove of more or 
less econoinic value and importance, Brietly summanaed thw work 
included : 

■ l. Analyses of fuels, ftsmely^f peat, freai the thirty-fourlh 
of the sixth concession of the township of I.aneasWr,Olengarry county, 
province of Ontario; ami frem a point wme sixty-seven miles up from 
tlie mouth of the Kwatoboahegan, » tributary of the Moose, m the 
same province. Of lignite, from lAipine creek, a stream flowing into 
Rock cnjck-which is a tributary of the Klondike, Yukon temtory. 

Of lignitic coal, from near the head of Kettle river, Yale distrte^ in 
the proving of British Columbia. Of coal, said to oecur ntor White 
Horse, Yukon territory j and from near the head of Kettle nver, 

Y^ale dmtrict, in the pro«nce of British Columbia. Of l^ellll-anth^Mlt^^ 
frem near Blairmore, district of Alberta, and of antl.rueite, stated to 
have come from near White Korw, Yukon torritorj'. 

■2 Analyses, more or leas partial, of mm oitsi from, among other Tmn o«s. 
loealLtie8,-The far.ii of John Hatley, Clex'dand, Annapolis eounty, 
and from Georges nver, Ciipe Breton county, in the Province of Nova 
fteotia. The first lot of the eighth range of the township of olfs- 
town, county of Wolfe ; and frem Chicoutimi county, in the previncs 
of Quebec, 'xhe fifteenth lot of the fiftli concession of the township of 
Oto, rrontenae eounty; the thirty fiwt lot of the twelftli concOMion 
of Grattan, Renfrew county ; from near Flying Post, Mattaganii river, 
district of Alg^iitkA ; ind from id W ftbwjM lake, district, lo 

the provinceof Ontario. Frem adepositon Sntton Mill lake, westindcof 
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JAiue» liaj^ msar Cape Menriet&ti Mark, \n the district of Keewatin i 
and from Pok Kelts, oa the south side of the Praser^ district of Kew 
Weatiuiiiater, in the pro^dnee of British Columl^a, 

* 3. Analy-S&s^ in fc^rd to nickel contont, of pj^rrhotitc from the 
following localitieft : — Jxi the province of Ontario, from the seventeenth 
lot of the second concession of thetownnhip of Westineath, in Renfrew 
county I the tenth lot of the fourth concession of the township of 
Olden, in Ffonfcenac county j from a cutting on the Widtney and 
Opeongo RailwTiy^ about -^eiren nuJc^ q.nd a quarter ftom its junction 
with the Canada Atlantic Railway^ towTisJup of SpronJe^ in the Nipis- 
aing district; from the eighth lot of tl^ fourth concessiou of the town¬ 
ship of iJowHng, and from the fourth lot of the fourth conciBsslon of 
the to^-nship of Graham, botli in the district of Algoma. fn the 
province of British Columbia^ from a mounUhi on the west side of loe 
riverj about aiA miies frciii the forks of Ice and, Beavcrfijot river^ii in 
tho East Kootenay dbtrict; the north bank of the Thompson, about 
hve miles above L}"tton, as likewi^ from Shuswap klcet in Yale dis¬ 
trict. Analyses were abo made of apocimens of thia mineral from the 
fourteenth lot of the fifth rings of the townalilp of Masham, Ottawa 
conntVj in the province of Quebec ; and from about a quarter of a mile 
north of Bonlarderie Centre^ Victoria county, in the province of J^ovn 
SoTjtk. 

‘ 4. A^ya of numerons sampler of material for gold and ailver from 
localities in the provinces of Quebec and Ontario ; the district of Kec- 
watin ^ tlae Yukon territori ^; the districts of EjOit and West Kootenay, 
^alct Eillooet, Ca&aiar, New ^ oatminster^ and from Vancouver island, 
in the province of British Columbia. 

“ 5 Analyses, coniplute or partial, of limestones and dolomites {In com 
tlnnation of the series of analyses of such stones already carried out, 
in connection with an inquiry into their individual merita for struct 
tuml purpose^f for the manufacture of lime, or of hydraulic cement, or 
for meWlurgical purposes, etc.), including, that of a dolomite from 
Brook villa, St. John county, province of New Brunswick } of limcistcirte 
fniRi the AFchambault quarry^ on the twenty siath lot of the seventh 
range of the township of eedon, Wclfe county, province of Quebec ; 
of a limestone from a quarry on the thirty-fourth lot of Concesaiap A 
of Ottawa Front, township of Nepean, Carleton county; and of a 
dolomite from Walkerton, Bruce county, in the province of Ontario. 

6. Analyises of natural waters—with the object of aBoertaining 
their suitabiLLty for economic or technical purpoeee, or paesiblo value 
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from a miNlLciual poiiit of \iew —from the undormcntiofte^] localities > 

Froro a Epricig on lot 1 of the 1st concisisalon of tlio towunlup of ikmr- 
borouj^hf York eOMUty^ and frOiu a weU in the TiiUagio of St. Jo^ph, ^ 
Htuon ooaotTj m tbe province of Ontario ; frwen a spnng about four 
miles back from tke west Unk of the Fraser, nearly oppwitc the 
month of Big Bar creek, iillooet district^ and from a spring at ChU- 
cotaHt about twenty-three miles from Chimney crock ferty*. Cariboo 
district, in the province of Britbih Columhim 

‘ 7. iknalyiM?s of several mincriits of coononiic value, some of which 
had not previously been recognized as occurring in Cuniula, and 
of othere, from localitie^t where they were not prev iously known to value, 
occur* aa far instance:—!. Of chrompirotite, a variety of chromite* or 
chromic iron, which baa been met with in cotiatdcrable qiiimtity on 
Scottie creek, some aeven miles east of MundorfT, in the district of 
LiUooett proTince of British Columbia. Tins minend had hitherto 
been found in but one locality, namelVt at Dun ^dountain, in ^ew 
Zealand. The find may prove to lie of cotiritlcrable conimerotBl value, 
as a source of chronnum, which is used, amOBg other purposes, in the 
manufacture of bichromute of potash, a preparation employed for 
calico-printing and in certain forma ol electric batteries and for other 
purposes ; as likewise for the preparation of the pignienta chrome-jcllowp 
orange and green, and also to some extent in the production of whikt 
is known fta chrome-siccl- 2. Of native antiniony, which has been 
found at the Dtifferin mine, on the 18th lot of the 1st conceariim 
of the township of ilodi:)^ Moatings county, in the province of 
Ontario. 3- Of a scries of specimenw of whntf asi a result of this 
examination, has now been sHowti tx) be magnesite with variable, often 
comparatively simall, quantitiea of intermixed dolomite, fnim more or 
less extensive exposures, and drift Iwulders, of the i^ame, occurring in 
the township of arenville, Argeutcuil county, id the proritice of 
Quebec. The economic importance of this occurrence, may he inferred 
from the fact that magnesite ia used in the preparation of magnesian 
salta^uch as Ep^m salts, toagra^sia, etc.* also iti tlm manufacture of 
paint, ijapor, and fire-brick, for which last named purpose it Is 
especially well adapted, particularly where a highly refractive niaturial 
is needed, m in the atMatlled basic process of irOH-amelting* 4. Of im 
altered felaite from aithLn half a mile of the stage aUbhisi at Hay 
cove. Red islands, Richmond countj+ in the province of Nova Scotia, 
wiiero, from the information received, it la inferred tliat it occurs in 
cODsiderable quantity. From experitnonfca made w ith this material Ui 
the laboratory'' it is copaidered tixat it would make a fairly refr^toiy 
fire brick, in which regard it resemblca the altered felsitefrom Watwm 
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brookj Cape Breton etmnty, in ihs same provinct% the results of the 
examination of which, by the wKter, are given in the Beport of Rrijgn'si .4 
of thiB Burvej for 187 5-7 S, p* 0. An analyaiis of the liOmewhnt 
rare mineral faujasite, a species not previously recogniaed as occiitHng 
in Canada, which was founds oa de^^fibed in mj Last report (Annual 
Keport of thin Survey, voh 1^ p. ITk, lS&9)t assciciated with the 
datolite met w^ith in tlie workings of the Daisy mica mine, on the 9th 
lot of the 1st range of tlio township of Derry, Ottawa county, in 
the province of Quebec. -G. An anahisisof a very Ij^utiful amphibole 
from the townaliip of Grenville, Argcnteuil county, province of 
Quebec, which would appear to be aduptc<] for an ornamental atone or 
for use in jewellen'. T. An analysis of a sample of enderclay from 11 
seam of lignite on Rock creek, about nine fiules up from its entry into 
the Klondike, Yukon berritor}% This cl&v, the chemical cornpodtion 
and physical character of w'hich prov'ed to be somewhat excep¬ 
tional, was found to poasess tlie property of decolorizing mineral 
oil, in which regard it Tesomhlce a fullers earth. Exairklnations 
Itave abo been made of many mmeralM from localities where 
they had not hitherto l>een met with, namely, of Jampadite, or 
cupreous manganese, from the King Solomon mine. Copper camp^ at 
the head of Copper eroek, Yale district, in the provinee of British 
Columbia: of native copper, also from the King Solonion mine t of 
treniolite, from the ^Morrison mine, Deadw^ood cnmp, some three or four 
miles north-w'est of Groonwtjud citVp Yale ilistriet, province of British 
Columbia: of rutile, from a quartz vein on Thistle treek| a tributary 
of the Y'ukon, Yukon territory : of hiamuthinite, from the Blue 
Bell claim. Summit camp, near the head of Fisherman creek, Yale 
district, provinoo British Colujnbia: of rnelaeouite, malaeliite, 
azudt^, and cuprite, all frran the King Solomon mine. Copper 
camp at the head of Copper creek, Yale distHct, province of British 
Columbia; and fif an ashe>^t<iform octinolite from a point on tl^e 
Klondike about a mile and a half from its entiy into the Y^ukon, 
Y'ukoii territory. 

*d. Misettllaneous examiimtiona, embracing: Tho exaTuination of 
»uunplee of clay In regard to their suitability for the man ufsetureof bricks, 
ordinary building bricks and fire-brick^ sewer-pipe, terra-cotta, btone- 
ware, etc., from Marble mountain, Invemes county, province of Nova 
Sc'Otia; Suuimer bill, pArish of Gagetown Qu^sens^ county, and from 
the left bank of the Mlramichi, about aighteen miles fr^>ni Itaentninco 
into Mlramichi bay, Northumberland county, in tile province of New 
Brunswick ; frem the mouth of Savage river, a tributary of the Pata. 
pedio. Bona venture county, fnmi the four hundred and fiftyminth lot 
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the first range north-east, on the Chaadiine, seignioiy of SL Joaeiih, 
Beauco county, and from the fourteenth lot of the first range of the 
township of Vakefield, Ottawa county, in tlw proviooe of Que^; 
from the thirty-fourth lot ol the sixth concession of the township of 
T^caster, Glengnnfy county, and from the i;inth tot of the eleventh 
concession of tlic tow’nship of Greenock, Bruce county, in tlie province 
of Ontario j from one mile wert of the junction of the South fork and 
Little South fork of the Old ^^aTl river, district of Albeita, and from 
the Bed Deer river, in the same district, as likevrise from the vicinity 
of hfooBomin, district of Aiwliiiboia, in the North-west Territory j from 
Ajn)w lake. West Kooleney district, and from Teaada island. Strait 
nf Georgia, in the province of British Columbia. 


The examination of a series of samples of the sand forming thoOrmnih, 
Traverse Spit, at the foot of the lalaml of Orleans, and of that forming 
the Ste. Croix and Champlain shoals, between Three Kivere and 
Quebec, in the lower St Lawrence, province of Quebec j of a siliceous 
sand from about two miles frain tlie town rtf Shelbourne, Shelbourne 
county, province of Nova Scotia; of a sand from the bottom of a 
HiiiaU lake on thu elevcntli lot of the tenth concession of the township 
of Greenock, Bruce county, in Uia province of Ontario; of an 
aurifereus black sand from Adams hill, near Benanra creek, and 
of a black sand from ^Yldte Horse. I>jwes rirer, Yukon temtory. Of msri.. 
The examination of a marl from the foorteenth tot of the first range of 
the township of Wakefield, Ottawa county, and of rimt of another fnmi 
the eleventh lot of the tenth range of the township of Bristol, Pontme 
county, in the prevince of Quebec, as likewise of thnt of one from I/JUgh- 
Imrough lake, in Frentenac ermnty, nnd of another from (hlessa Inko, 

Ijennox countv, in the provioeuof Ontario. Tlie examination of some silts 
from the township of Greenock, Brace county, prevince of Ontario. 

The examination of an ore of nian^nese from Soldier cove, Bras d Or 
lake, Richmond county, prorinee of Nova ticotia; of a reneretionary 
nodule from the vicinity of Sorfrl, south shore of the St. r, 4 wrence, 
province of Quebec ; of calrarcou-i shales from Amoki, proiince of 
Manitoba; of a carboltaceouN shale from Harris hnxpk, Victoria 
emnty, province of Nova S«tia; of a bitumintnis shale from Cham- Of JuiW 
borti, ’township of MetaVietrimuaii. Chicoutimi county, province of 
QueW ; of a sample of copper ore from Fielti, East Kootenay district, 
province of British Colombia; of a disseminated graphite from the 
ninth lot of the tenth concession of the township of B^«sa, Renfrew 
county, prevHnee of Ontario, nnd of another from Rivera inlet, in the 
prariAce of British Columbiti, as likewise of a prepart'il graphite from 
28 
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the works of the Dominiou of CRnadn Plumbago Com [miltowmliL[» 
of Buckinghamr Ottawa countyj province of Quebec; of an altered 
bitumen from the Falls on the ^liddle Fork of the Old Man rivcr^ dis¬ 
trict of Alberto, North-wertt Temton’; of a ^mple of pyiile from the 
fourteontli lot of the fifth ran^ of the township of ^loshAm, Ottawa 
county, in the province of Quebec. 

EaanunatioDs woto also mode of a great varietj of other niatcrtal 
from Yorioua ports of the iDominloa, much of which, including those 
above referred tOa called foty at least, a jmrtml analysis. 

'The total number of mineral Bpoclmetia revei^-ed for identihi^tioli, 
analysiH, or the obtaining of information in regard to their possible 
economic value during the post year, aiueunted to twvcfl hundred 
and ninetj-oho (791). Many of lUeBe wore brought by visitors, and 
the information sought in regard to them was in moat casa^t eoni- 
municated to them at the time of their calling. Tn other inatances^ 
howevert mucH an tliOfw where a partial or complete analysis was 
eonaidered desirable, os also in the case of spe^eimens which hod 
been sent from a distance^ the rosnlta were cominunicated by letter. 
The number of letters personally written, in this connection,—chielly 
of the nature of reports, and embodymgtbe results of the oxamiiiatiun:k 
analysis or assay, as tlio caso might be^ of mineral specimens— 
amounted to three hundred and twenty-one ; and of those receis'ed, to 
one hundred and fifty-two. 

* ileoura R. A, A Johnston and F+ G. Wait^ assistants in the Itihoni- 
ton|^ have, ns a result of the interest token by them in their workf and 
their cluie and unremitting applicatioB to it^ pioved moot elticient 
aids. BrieHy stated, 3ilr. Johnston has carried out a large num¬ 
ber of gold and sih^r assays, made many important mineral onalyHOo, 
and, further^ conducted a grv^t variety of mLM:rellapeoiJseiCBmlkiatiuna { 
whilst Mr. Wait baa ki:wdo numerous oiialyjsiiw of natural waters, some 
mineral analyses, many partial analyses, and, in addition, also carried 
out very many miscellancoua examinations; all of which work will be 
given in dotuil in my enauing mmuul reports 

* la the work connected with the mineralogieal sceticiii of the 
museum, I have, as in previous yuarHj liad the hearty and able assist¬ 
ance of Mr, P. I*. Breadbonts He has, in addition to the usual routine 
work of the museum—such the labelling and cataloguing of all 
newly reedved BpecimenM, and the tnainteDance of the collection gen^ 
eroily in an ortlerly condition—aloo spent wome time in the field for the 
purpose of collecting specimens for the mu^um, os well os otherK for 
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Mr, Williinott'fl use in making up coUectiona for diatribution to CanR- 
dUn educ&tioiuil institotioni With this objflct in he viaited 

sevtfmV localities io the towofthlp of HnJlp Ottawa county, of Gion^iJlo. 
ArgenteuQ countVj and those of Litchfield and Calumet^ Pontiac 
in the province of Quebec j ftud. furtherp the township of Ross* 
Beafnew county, and that of Duiark, T^rk county, in the province 
of Ontario. The mineral*^ collected by him compmed 


.- - ■ ^ 

Fliiniritc (grera). 

Pocphjrty.....^... .. 

So^KjilLte 1 ... . ..........in.*-"-'- 

\Vdl«itoait4>..w«.4 - 

Honibl«Ei4e . + + ' 

3hfagn«iii.tA + *.. . . + ...... p * + ■ ■ 

Dakrmlte .. .,..p .. .. . 

Zitt*hVffinie. + + + -.^p.. ..." '<■" 

t^mevtoUfi (uuirtlfi) - . . . ■ . r, * - -. - - 

G^vtta . . . +.....P- + - 

Ij^n pydiai - ---■■■” 

^ ... - ....+ 


■ ■ f + + 


fc « ri i 1. ■ 



Weight, 



SCO pDundh 



£15 

n 

120 

ISt 

4 ! 


P * «■ - 

lOO 

'¥ 


ISO 

■I 

200 


900 

Hh 


350 

M 

350 


300 

m 

■ + 4 ■ 

390 

tr 


*He haa also devoted some time, to the prepamtion of a list of the 
additions to the minemlogioal sootitp of the muNeum dnriog the Iwt 
nine T«*rs. This, when completed, w intondeil to fom an appndis 
to til* “Catnlogiio of Section One of the Mnsoumr (which enibme« 
the systematic collection of minerals and the coUection of economic 
winerals, etc.) poblUhod in 1893 , thereby brinijmg it up to date. 


The additions to the minerelogical and lithological section of 
inuseuEi, during the post year, embreeed :— 


(A.) CoUedad iy mjtirdtvr* f>/ the ttag' migaged in fieid-wark in 

ihe Bursty i — 


Ami, Lre H. M. — 

B. Mica(mnBCOTite), ganwt(alinMiditc), felspar, ^phic grille. 

gametifereas giioUs, and hornblende, from L«c du Pled des 
Monts, Charlevoix county, Q. 

b. Barite from lots 10 lUid 17 , con. II of Kingston. Fronteimc 
countjp Os 

■ 

Bell. Dr. B. :— 

Zinc blende (splialerito), from lot* B nnd 6 , con. Ill of Olden, 
Frontenac county, 0 . 

28 ^ 
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Bitfck} H. W* 

a. Cuprite, Dative eopper^ iiuil&chjte, meUconite atid I^Dipadite, 
from the King Solomon miney Copper Camp, Boundary creek 
district, B.C ^ 

A. Bkmnthinite, frviu Blue-bell clatiD, Suininit emnp. Boundary 
crvok district, B.C. 

c. Troniolite, fjnom Moriisoii mine, Dead^^ood camp, Boundai^ 

creek district, 

d. Calcite crystals from Knob Hill mine, Fhiciux (Greenwood 

camp),. Boundary creok district, B.C. 

Dowling, D. B. *— 

a. Magnetite from Sutton lake, west sidc'^Df Jamcif bay, district 

of Keewatm. 

b, Calcite from Efjuan river, district of Keewatin. 

Ixsach, W. W. 

Cool from the Coni creek, 3kliche1 and Morrissey mines, Crow's 
Nest Coal Field, East Kcpotenay district, KC, 

McKinnon, A. T. : — 

th Qvpaum from Clarks Head, Farrsboro', Cumberland conn tv, 

N.S. 

^ k Amygdaloid from Two Islanck, Cumberland connty, N.S. 
AViljson, A. \V. G. 1 — 

a. Hematite from ^uth of M^aboose lake, eonth-west of Lake 
Kipigon, district of Thunder bay, O. 

Dolomite from nortb-e&st side of Narrows leading to Chiefs 
bay, lake Nipigon, O. 

if B,) Mmived (« 

Allan, W. A., Ottawa ^— 

Fluorite crystals from lot 1, range IX of Derry, Ottawa county, Q. 

Ami, Dr. H> M+, (Survey) :— 

Fragment of the * Welland * meteorite, ^VelJand, 0. 

■ 

Bmmell, H. P. H., Buckingham, Q.: — 

Coiitorte<l band of ([uartz in limestone, from lot 28, range VI of 
Calumet island, Pontiac county, Q. 
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Chut«, j. A*, DawsOl^ Yukon Temtory, per J* B. Tyrrell :— 

Native gold (cryatAl)i from claim No. 16, Gold Rnn creek, Do- 
mimoiL crfi*k| Yukon Totritary. 

Davia, M. P., Ottawa, 0„ per I>r. H, IL Ami, (Survey) 

Granite from quarry at Bivitre k Pierre, Portneiif county, Q. 
Divor, D, — 

Marl from lota 3 and 4, coo Xl of Egremotit. Grey county, 0. 

Haycock, E. B., Ottawa, per Dr. A. E. Barlow, (Surrey) 

Conindum from lot 14, con. IX of Methuen, Peterborough 
county, 0, 

Henderson, C, Madoc, 0., per A. Blue, Ottawa 

Talc from lot 14, eon. XIV of Huntingdon, Haatings eonnty, O. 

Hungerfoid-Pollen. C., Fiwt Steele, B.C., per W. W. Loach, 
(Survey) 

Hematite (cryslalUaed) from the Stella mine, near Fort Steeloi 
Eaat Kootenay, B.C. 

Low, A- P., Ottawa, 0, 

Dolomite from Hopewell sound. East coast of Hudson bay, Uogava 
district, N.E.Ts 

McPhce, Donald, Scotch Road, P. O., ATgcnteuil Co., Q. ^ 

Hornblende from lot 15, range IX of Grenville, Aigenleuil county, 

Q.:- 

Matheson, P., par Dr. H. M. Ami, (Survey) 

«, Chaloopyrite, pyrrhotitc and galena from Calumet island, 
Pontiac county+ Q- 

A Pyrrliotite from near Renfrew, Renfrew county, 0. 
e. Quarta with iron pyrites, in chloritic schist, from lot 7, con. 
VTTI of Rom, Renfrew county. O. 

Mesara Mobcrly and Cameron, CoUingwood, O. 

Marl from lota 25 and 26, con. VII and Till of Floe, Simooe 
county, 0. 

Mitchell, W. D., New Denver, B.C !— 

Silver ore* from mines SJld claims in the Slocan Mining area, 
West Kootenay, BC. 


438 A 


OEOtOCICAI. SUflVSY ^BPARTSUCST 


a. Sph&Ierit« wifchclrnlcopyKteaml galena from the ‘Fairy Queen,^ 
^tithem slope of Ruby mountains, 

L Galena (so called ribbed ore) from the " Oonvcntioti FracGon," 
Silvet mountain^ m, N. E, of Kew Denver. 

a Ad aasoeiation of gnlcna and iron pyrites in quarts l^ym the 
'Snifi'group, Silver mountain. 

An sifsoeiation of galeim and iron pyrites, in quaru, from the 
* Mountain Chief,’ Silver mountain 

e. Galena (an called ribbed ore) from the ‘Bosun ^ Fidelity/ 
Silver mountain, 

/ A veaticular i^uartst carrying a little galena, from tbg + Empre4.s^ 
twelve mil^ eaefc of SUverton. 

g. Quartz carri-iog small quantities of galena, tetraliedrite^ and 
pyritCp from the * 3follie Hughes^’ foot of Goat mountain. 

A. Quartz carrying smaLL quantities uf tetrahedrite, from the 
^CapeLla^ group, Goat mountain, one-quarter mile east of 
Nev^ Denver, 

1 . x4n association of quart?; ftiul caldte carrying a litGe tetrahedHte 
and pyrite* from the ^Ceylon/ Goat moxmtain, north of the 
Cflpella group. 

A honeycombed quaHz, abuneil and coated with ferric hydrate, 
from the * Queen City ’ group, one mile eaat of Kew Denver, 

L A massive, fine bo ooarsc, crystal line galenap from the " Eclipse/ 
Sil%'er mountalnr 

L Quartz carrying small quantities of galena, from the north-west 
s ope of the Ruby mountAins. 

Molybdenite from Wilson creek, Sloean lake, Weafc Kootenay 
district^ B.C 

Nadeau, J: A., Ibervilki Q-p per Dr. H. M. Ami, (Survey):— 

Granite from the Mount Johnsofi quoriies, rberville county, Q. 

Osman, C. J., M,P.P., Hillaborough, N.B., per Dr. R. W. Ells, 
(Survey) 

GypHum showing wavy markings, from Hillahorongh, Albert 
county, N.B. 

Tyrrell, J. B.^ Dawficm^ Y. T :— 

Ciussiterite (wood tin) from claim 39 above Discovery, Hunker 
creek, Yukon territory. 
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Wocjd, Kon. Jcksiab, SackiiJie^ 

* a. Copper ore from tho Interoolonial Co|)per Companj^s niine, 

Dorchester, Weatmorolwid county, K.B. 

ft, CoppeM" ora (grouoU). 
t* ^ (n3«3tefl)+ 

d. Copper solution. 

Electrolytic copper^ 

Id addition to the fore^ingj there have oho been added to this Eoek 

►pecnnHH 

section of the itniseuin i^quit^d. 

"258 Hpccinions of rockt^ with raicrofwopic sections, from the cast aide 
of Lake Winnipeg, collected by •U B. TyrralL 

60 apecLraens of rocks witli micrcMcopic sections, frmn the Sudbury 
iniaing dutrict, Out, collected by Dr. K. Bell. 

Mr. C. W, Willitnott wse engaged during the ewrly part of the vcat fidraatiaiiil 
in mskiugup collections of minerals Mul rocks for various edueation^ «>U«tiaa». 
institutions. Later on, in the month of J uly, he visited tlie township 
ijf Wakefield, Ottawa county, P.Q,, on which occadoc he collected the 
following mateHal t— 


Gmi3«ttalmMiditp}, .r+ p +Hi e -. . 200 ppedttidftir 

--- SW m 

XMjQritBx ...... r r + . i S S . .- - . . . fc « + ■> » « S . . 200 «■ 

Pbtegoptl^ P... . -...*esepp -- 300 CrjirtlJl. 

ApAlitttcryitiJji III lidcitfr ijwciBiepj. 


Pj'P&ieno ciryht*li - - - + p.. p« 750 

$»pe'ntLiif4 .h . lOOlbi 


He received fmiu 
yiv. Allan McKinnon 

Ante, *si-- 

Fibnnti Ify^psuaip UMiiit. .. .^+. i re pr ■» + + + + + + -■ 


Sir. D. Fnrrj-, Ottawa ; — 

^rll mBirlr S #- - - P .....S^SP-P- -e- 

Mr. Robertoeit, Albert mines, K.B.:~ 

Attertite.i . .. 


aaihi- 


I bOJTvI. 


Mr. Parhn, Egaaville, Ont-s- 

A^entuniMf (fvMk^por) +H - p - - p 


10 lU. 













sept 
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OliOLOGICAL »t'£YlT HEPAMt^ E?i ? 

The following 4 Ji^t of the educfrlional ioetitotloiu to wliLoh iiJitned 
collections of mlrierals have ■been sent d,iinng tlie vear i _- 


St, l^ii Academy, Moolreal, , 

^btka*chO(?L W, Palm^ Yirmontk ooimly, , 

JoequeiiCArtMrNumkAl School, . . 

Irf* Sceurx He Li Congregatbf] de Niitw Sher- 

brooikep C^ie _... .. 

Fablic Kboclp Wurkworth, ^'iirtfaambHlkpa o&, 

Heart ACi^ifuny, SI .ntreaK tjw, ... ... 

iSt, UtkniD Academiv M^^ptreat Qw*j 

Fublie Hcbool^ Ducufcii., Oot ___ _ 

CookHhirv Acadeokj. Ctiolufain^ Qii&„ .... 

Sebo^t Moocton, N.E .. 

Public ftckwl, flcnalcrtra, X,B ... , , 

t» Brighton^ Digt^cv.p X.S .. 

CoELVfDt of S^ivd Hwtp Stew Ree^t, Osict ...... 

Fh^|»rt BcbcKil PreenurL D%by bol, N.S-,.--.,, .,_ 

Publicichootp ]^nviilc,Ont . ^.,.... 

<MPkox, &C . .^***+. + . 

iM!r^ HniLfM. X.s ..... 

IniblicKfaool^ Lnvefti]ti, Quc. ... ........... 

Acadiipiy uf St. 4 JDew!i, Sioditr-B^ Que ..,. ^ , 4 
3^ PaulVCbl]eg4^ Que .T' 

Co leraU' iMtitnte^ Ont .. *,. 

pMirict Na 2 , Pl Albeit co., X.B ^ 

AlcKuidrik jicIrioI, St. Jolkp, N.B... . __ ^ 

IXkiiiibuEjt fl<rU«3l. Louinbuiy, C, B, N. 3. , , ., ,,., ..' 

AgnH ai^ STtmtic SfDdbf Scbcul, lAkc Mrantic. 

Piiblic HobooL Artfiftning, RO... __ _ __ 

Hiffh Kjbool, Verpoftp RC.. . . .. .. 

Publiceohoolp Saiidwh^ RO... .. ..k.,,...... 

^Itoob Cbnlerp LucLeqlairgN^S... .... " 1 !’ 

H;rt Mjibi^C.B,. N.a .... 

' klj»ee ■cfeflikl, Metbounu^ Que. -. ... .. . . 

Hi|ch k^hA, Toronto Jupctictti, CNil . .,V, 11 + + 

Chiubn(%eSt, «choob Ottawa, Ont. ... 

Giammaj *c-bij:>l, SunKX, X. E, ... . . .., 

Public Bcbool. Cratvd Forka. RC _ . 

^kgeat. acbugl. Halifax, N.S .. 

High ■cht.cl. Skjitiefirt, Kin^ m,, N.B. 

IndaiEriat Advocate. Halifax, X.a.. 


r a a ■ a + 4 4 . J 




Su)j+rior Khuil, Millirtcm, N.B.' 

PublKci^huul, Richinoikd. Cbkt .. . .. 

SloHum. t.Jtiifmrd Road, H^tburiiamf. Rt^. ....... ^ . ^ * 

Lotiia St, Fraiku^i* de Beaiice, ^o .... 

Si. ALlianaach^^. BPKkvLhe^ Ont..... . .. 

Congp^tioB de >ijtmDame, Port Hood.^ C.K, N.s].. 

Moslrwl tiu» ... 

CoLlegiati^ Institute. Chatbam. Out .. 

scbooi, ParkeriRidga, K.B A .... *.....I”! 
3acred Ht'Att, jVrthah^avi][te, Qh. 

Bellevue Convent, Notre DaOH Sb Hi 
L omdoo Seboul ik«rd, LapHoii, Eut^. 

PulHic Khool 170. New York, U,^. 

Cou^'*^tit JoHi SIpie, &t Francois d« Beauoe^ Qufl. ... 

NoruuM achool, Vascinivor, H.C .. . . . .. 

Public Lilwary, Bruce Sfini^ Out .... 

Hiffti kW, feilgietflim, N.8., ... 

Collegiate liutibute, Broi^ville. Out. *+. ...... + 

■' . Jarvii St, Toronto^ Opt. ........” 

UivBrnmeot Acneukural kIh ml, ComiiCom Qut 

piiat4mk Arademy. Coatmkok, Dim.., ... ... 

t^l4ie*«!iwi|. D^fn^ . . .. . ... 

Public idioolp Bideford, P,RI,.* + ...V, .".I 

timtlePiaciwiol, Ottawa^ Ont . ...,* + + i... 


Specimeilti, 
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The undermentioned bare nli*o been suppbed with certaim speelmen^ 


of CuLadian mineralB, viz,:— 

R. ThurbEim, St. Juha\ Xen^ouudlAiid. + ‘I 

H. Piirk.huE«tn Out .. .. 4 

T. Ji ^ScFuIaiu^, SA (in Gxjdwgi^]i. 34 

W. E. CunDinghdin Lmmott, PemiLaylvuiiiA, TJ.S + + + 1 

H. Pisra, ProviDciBl Majh^um^ HulLfftXp N.S.3 
Ed. IiCH.^kp, Sbnib Wi3tt««l«r> Eti^Un-i! .... 3 


RlipoBT OF THa Miner Section for 1901 
Mr. L\ J). 

t 

Of the work of the Miher Bection, Mr. E. D. lagAlI report-^ hr fo!- 
lows — 

The fiinetiona of the Section in relation to the niineml renoiirTces ami staff, 
iudui^tHc^ of CnrtadH have Iteen performed doTing the poat year far 
RR the nt dispKial peroiitted^ The Jitaff of the Section nnmberR 

threep namely: the officer in rhar^ upon whunij in addition to tlie 
general direction of the Section+inost of the technotogienl workdevol ve^; 

Mr. j. McLebh, who, bcaides whnt help ho renders in the geneni! 
work, has Rjtocial charge of the statistitsa^ and M rs. W, Sj^rfca whose 
duties Bje namerous and general During part of the winter months 
Mr. T. DeniSp formerly attached to l^e staff but now entrusted wdth 
hold geological work^ has helped in the technological work. For four 
months during the sumtiier and part of the wiutert Mr^ Ingall was 
engaged in field geological work in the district of Algorua. 

As coniparUMjn lias been frcqaently and puhiicty made of the 
results attained by us with those of the erjuivalent branch of the Geo- 
logical Surrey of the United States, it may be well to draw attention 
to certain facta hearing n^iou this point, without which such a 
comparison is misleading^ 

Tla? objects of both branch^ are pmctically tl>c same^ vi*: to study 
and report upon the economic mineral resources of the countTyT and 
upon the minemi industries reaultitig from their exploitation. 

"nio results attained take aliape chiefty in the ft>nu of the aiinu^d 
reports, which Rhculd contain^ not merely the stntietice illuritrative of 
the mineral ptwluction but technical descriptiona of the mining and 
allied industries ^ concise descriptions of the mineral dcpo^it^p etc. 

The statistic* have been issued regularly by this Beet ion since 
taking the form of a preliminary advance statementp issued aoon after 
the close of the year dealt with, followed later by the full annual 
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report giving revist'd juid more complete iigures tt<icompftiuoU much 
eipIanAtory matter. From time to time special technologienl ivrticle^ 
have been included covering variona industries and a commeP:i:%nieiit 
ia now being made to carry oat the plan sug^ted aome yearn ago, of 
iFiAuing these in pamphJet form ander the name of bulletins. 

With tlve (uttcnidve field ol work offered bj the Eomioion vrith Its 
stuttered and meetly unorganized mineral industries has been found 
impossible to do more than make a beginning along these Imes and 
with the prctfsent rapid growth of our mineral ioduss-tries a much mote 
vigorous ^ needed to meet even the moat pressing needs of 

those interested directly or imlirectly in exploiting our mineral 

CcMto^fftch. PHJOurces, As giving some idea of the coat tsf snch a^ork it may 
be mentioned that the Dhdaion of ^lining and Mineral Resources of 
the United States Oeological Survey lias at ita disposal &n annual 
grant of 650^000, whercafi wo native only abont one-tenth of that 
amount. The staff engaged on their work numbers some fchli-teen 
besides outsiders who wrltB up special industries ^'here we number 
from two to four only+ Tt is true their mlneml industries produce fifteen 
times as much as those of Canada, but owing to the mineml deposits 
of our own country being scattered over so extensive a . territory* and 
to the indu^tnes being as a rule unorganized and often ephemera^ 
the work of keeping in touch with discovery und developuicrLt is 
proportionately very much greater. 

In TOW therefore of these faetjs and of the present needs of the 
public interested in our mineral resources and industries, it would 
seem that the time Ls quite ripe for the reinforcement of the Mines 
Section, so tliat it may more vigorously and completely curry out the 
policy inaugurated in the past, hut largely held in abeyance so far by 
want of means. 

Advmct attempt bus been maile in the following pages to give a resumiS 

tit the mineral mdustry of Canudm The advance statement herewith 
reproduced, was issued on the fourth of the vnonth* uad to it Is added 
any itiformation as to the different Industries which wna not available 
thus early in the year (13th March), It is hoped that an extension 
of the system may be possible in the future* rendering available more 
complete and reliable data even thiis early. At present however 
much of the matter given in this prelimiiiary statement must be taken 
as subject to revii^ion later in the yean 
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tlUll>rARY 0^" THE ilTNERAL PRODUCTION OF CANADA 

IN 1902. 

(Subject to Bevision.) 
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FLrp ............. - .. tP 
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StuguvHfl mts ... « 
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Od^rw .. T. 
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Moulding und, ........... * 4 - .. ..,,.Tooi. 

Nxtural RBstpk. .. . . . . ... -p + 

Pimt.. .. .....TiiW 

Petiuk^ .... ..... i. Bril . 

BHwptiEle........ . Tcifi* 
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Salt. + ,*..-,..,4i ** 
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MW 

000 
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irfi 

521,4^® 
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4,D53,Ge5 


20,741 p?4!5 
lp«W5,01D 
1,043.011 

^fri,Mso3 

3.06S 


aa,fj&3v7G8 


4,400 

4^000 

1,191,33d 

12,114 

12^400 

13,538,^1 

1U37B 

28,300 

48,4«W 

356,317 

21fltB0O 

2,774 

400^000 

3.957 

30.493 

100.000 

27.651 

1,663 

9H740 

4,PS3 

138,039 

388,661 

l,m4 

13,800 


tot^l ivnTdTution of pig Sruo in Cnftlvfn in IDOS, f^m Okn^dwti xud 
oK« Binounted tfv 307.003 tonv vmJumI nt 34,2i%5tBY «f which it i* cBtHfta|«d 71.^ 
toM, vnlubd nt 31,043,011, ihcpujd be ■Wributed to tm md ^238 ton^ 

vnh»d nt 13,200,634, tn xhe ore imported. .. , . - „ 

(fl. I Qupntuy or ^tnlue Erf product markeud. Th^ bifi n*«i u that of 2,000 B». 

(6,1 eSjV^pfer coutEtiU of orw. nwtto, . *t 11 626 «nt* |Ht Ih. 

Lbkd contMti of croi^ ftt. At 4 OOS ceat* ib. 

{■t)L!| Xkkol oontvnti erf mOr tOatte. ftc^, At 47 «ikt* per 111. 

if.) Silver Oobt«ntH of ore at OS'lO OtmtA ptfp CK. . . , - , 

i f.] Oven ookt, all the production ref Xora Swtia nod Bntkih CofumbLi. 
ip. Giw r«^arn from Mly< 0^ .... ... 

(*,) ItucJisdea flrvde oit loM refinen and Oil lor lEiel and iithrr purpcnei. 























































444 A 


OKOUCf^ltJAL aURVET &EPA5TMEJifT 


81 : M HART uf Mineral Proddctian of Canada in 1902— 


Fhodcct* 

QuBUtit^. 

(n) 

VbIcw. 

f^TiucnriAL M,iTiHiALfi akd Ceat Fropccts, 

CefDcnt, natural rock . . . . .. . . . .. Erli, 

„ F«rtlAiid ........ .. . " 

•. + + + J.|,J.4. jm m m Mm. .i.........i-.-i.-rr-rTr-r4..i.^. . 

Et&iidft and grmvcrltf (r^xpott^lr . + . + + ^ Tode. 

S^V<PT pipe ...4.4..I.. ..-.■.. 

IH^ 

ITOvOOO 
£00,MO 
119^ lao 
2»4,-|fi0 

5.HM,000 



T^miH^T'nn 1 'rtifPE^ I ■ - ■ __ - - - 


Boildinir induilin^ b™k^, builditi|r ptotw 


TijMl ptmatursl mstcriAli iiad pfioducta. .. 

M all otlifiT non>fnctalltc..... .. 

‘plV^a.l DOtl-rnStillllG .. . -Tirj.ri.Ei-l -!■!'- 



T.TThBTC 

Sl,24^^J^ 


2!},Oltl,e04 

mm 

ir ■ ■ - ... a J a i. 


I^EiMuited Tblue of IninrrfJ producU not return^ ,., 

Tot*l J 



fM,inu,732 

1 Vkl TfitJ . . .. . , . . . .. ___ ^_ 



&l,fi0nsl37 

40,56+^02: 

sa,m4ao 

22,GAiM:t 

10p9S1,1J^ 

Igv639,4l7 

19,07lkrd& 

l4.013;,eiA 

11.321,1551 

ifloe H *+++ +*+ 


1900 « ............. ... .... 

issia n p... p... . ..'.. 


^ .■■■■■■■■)■■■■■■■■ ■•TB'^-rHhlTT-’aHP P 

■ •« « + F -1 < 

HI’ ... . . + + 

iftfia #t ...... 

■■i-hfTTJ-*----- 

ijsas „ ... . .. 

'JWp'l 1" ■ rxixrx + -iTT-ff-I ■.■i 


« ___. .. . 


1^ . . . . . . . . ... 


ISS^ 1 . ..... .. ... ...... ......... 


t8«7 . .. ____ .. _- ... 


IftUJ « ._ . . . .. . 





REMARKS. 

Notwith?rtMdiilg the moet gratifring increase in tlie total value 
th^ production of non-metidlic tflitientK grand total of the value 
of tlio production of all the mlnenil indiiatries of Catiaila, s^hows a fall¬ 
ing o^f of 2*61 per cent. This is due not merely to tlie decrease in tlio 
Yukon output of gold of t3,500p000, but also to the very corpiideTnble 
falling off in values of all the remaining moUlllo mmemla oacept 
nickel But for the large growth of the coal and coke industry, helped 
hy increases in niany of the other non-metallic products, the decrease 
in the grand total, on account of the falling off in the metallic claa-! 
would liave arnounted to nearly 10 per cent. The total of the raetalMe 
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producU, diminution Anioanting to over output 15 pi^r c^di,. m 

compared with the equivaJent figureB for 1901| whilat the uon-m^tAllae 
class allows un inojmse of over 30 per cent in n similnr coDapariBoni. 

In regard to thear relative iiuportancet the metallie industries as a Prorurtlw^ 
group, atill occupy the most Important places although not leading to ^4*^^***^ 
the ejctent they did in former years. They contributed abont 55 per 
cent of the whole, the non inet&lUc following with nearly 33 per cent, 
and the structural class with nearly 12 per cent. Grouping the metaL 
liferoua class with coal and coke, about SI per cent of the value is 
accounted for. 


The following table gives the relative contribution to the gnicKl total 
of the diderent niitieml induatnes in comparison with IdOl. 


1 

1 

im. 

hm. 

Product. 

F^r 

u>ui 

pTftdui!’ 

tblL 

PpodtHA. 

Ttr Mrllt 
of tQEAl 
Pipduc- 
liw3. 

1 C^Cjjdlrt .......I + * + +.. +*■! 

a Coal uidoakc « . .^ 

3 Cupj^r ^ ^. 

4 EuiidiiurmilerijiJ . .« ... 

6 N^kel ....... ........... 

it SiKtir . .. 

7 L€wJ......... .-,... ... 

^ Aib^tAi* . ., ........4.1 

0 J 4+ • 

36 17 

17 ^ 
All 

7 71 

4 ^ 
B'37 
l'S9 

1 94 

1 82 

1 51 

1 H 

U JB 
0 -fil 

O'61 

1 i . rE r--4.444l t *m W - 

t OQ^-4 h.4 ^4 ..4.-.P-. 

3 Build LUff ... .... 

1 NM5kd..p.. .. .. 

5 DofJfA'T... . ..... .. ... 

3 SQvrr . .... 

fc CklkC .4 . *.,44444. 4 .4, 

8 Aiti^tus ,,,...4x. 

1 AC^O&nt^. . .4. .4.. . ..4.,. 

aS'iB 

8 47 

1 TH 

7 in 

3 51 

2 37 

1 96 

1 72 

1 64 

1 ei 

1 44 

1 41 
o-cs 

0 5& 

10 Fi^ inui {from Ouud'n on) 

11 FetToleam 

12 IrvD on (tjspDTtedh...... . 

13 0^t‘RU....,.- ...... ... 

14 .... 

1 & NhtunJ . 

10 tKHlQr« ........, 

11 PigiroDifroinCiinJibd'ti on) 

1 15 Lh4... . 

13 Pl-trolpUm. 4.,4444,. 44 

ti . .,,,44444 .4II4^4#4 

15 ClyEaum. , i . ,.. p , 4 4 . , 4... 




It will bo noted that copper luia falhti from third to fifth pkee. 
lead from seventh to tweLfth, Iron ore exported has advanced tw'o 
places, but pig iron from Canadian ore is now eloventli in Importanpe^ 
whore last year it ranked tenth. fSilver maintainB its position, whilst 
nickel advanced to fourth. 
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»£OLOCiICAL eira>*£l' DEPAKTMK?rr 

ISCREASEASD DECREASE IN 1802. 


FrudutE. 


QiuDEity. 


IdcrraM- 


gBr:.:::::-::;::::;",::;r 

Pt|f iron (^Rnn Cniilidiin 0f« 

Pijf iroo (fmu both bowe fcod impwied 
vrw)...... .. 

>itok^l.., .......... k#- + . 

Silver .. +. + + + 

Arwnir. . 


■fc + +- = H + hT+i- 


p 0- 
3 ^ 


mu 

'wW 


VnTttt. 


|X.-orow. llbOhuJWi^ ' DewfiaM^, 


I 


P.C. 




13 7a 


Eifi-as 

31'66' 


' ^ ® 
isIt 


H (H 
ISIITP 


W3fl 

^'ii 


Nciti^Pietidlw — 

AibeAtiu and aubviti^.. 

CcjU. .. ....... 

Cdk«.. .... ....... .. 

CorunduQi .. 

Cenimt. . . .. ^ 

Gy|Mom . . . . 

P«Eml(ni1d... 

S»k ... . . 


0'55 
33 ^ 
Stt’oe 

as sa 
mu 

13 03 





21I'43 

33 ^ 

70 
4 70 

io^oi 


3 B7 

«■ + i i 4 


/'3ft 


Iq studying the above iM^r it wiJl be noted that the shaving m&da 
by the inetalHc ahw &a & whole is in great oontraBt with that exhibited 
by the non-iuetaltic clanA In the former cwse^ although copperp pig 
iaiia as a whole^ aud nickeh were tumed out in larger ^[iiantitiea than 
lust year tl>e bcnalielal results were modihed or e%^en reversed by the 
lower values obtained. In all the other metallic^ the heavy falling off 
In production is markedly aggravated by tiie fall in values in these 
insUncea also, 

■ 

3^-on- the non-niutallic cUaa, there ia fortunately a bettor record. Only 

uiiitatlicfl. [u tj^e coses of osbestus, asbestic and patrolouiD do the %^aluea show 
decreases^ whilst for all the other items tlio proportional growth is veiy' 
niarkeil. Although in several of the indnstriea there has been a falling 
off in values, in others on the contrary, the increase lias hqcn very 
marked. 

Iren aiiicitijag. It will Ije noticed that although the output of pig iron from Cana¬ 
dian ore has fallen off, the whole iron smdting indmitry shows not- 
witlistanding marked growth. Taking the values of the coal and coke 
produced during 1903+ together with those in the allied iron smeHlng 
industry, an increase of nearly S-tpn'iOOtOOO u exhibited, shewing a 
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VHEX] 

grow th in the most corumereiaU? iiii|>f>rtant indohtde^ of the 

couiitr)', more tlmo oSk^t i i rtg the falling off of the |:S,500,000 in the 
necessarily Huctiiatlng produet of tlie placer gold washing^t of the 
Yukon territory. 

The value per capita of the total toineral products compared with 
our population ® 11.87 in 1902, lu againat ^±2$ in 1836, the fit^t 
3 'oar for which figures are available. 

Viewing the different iuduiitnesi separately oottie of the more inter¬ 
esting features are given below':— 

Copper. —I>iwpite the drop in copper values during the latter montlia tc£i|icjrtMit 
of 1901 ufid the contJiiuaticin of low prices thh^ughout 1902^ an 
average of leas than 12 cents per poond at New York, there was iudMi™. 
produced in Canada in 1902 nearly 2DpC00 tons of copper in ore^ matte, 
etc., which was a slight meraase over the output of the previous vear. 

In the ea*tem part of Cauadof [perhaps, one of the most mteroatiiig 
features of this industry wojj the production of electrolytic copper by 
the IntercolokiioJ Coppei- Couipany at their works in New BruDswick. 

The pyrites orea at Capelton, Quebec, are at prosent the chief source of 
copper production in thi« province, and the output varies but little 
from year to year. In Ontario the nickel copper ores of the Sudbury 
district were worked to about the oaxne extent os during the previous 
year. Extensive preparatlono, however, are being iiiwle, it is said, to 
ptwh operations rigourously during 1903 and a largely increased out¬ 
put is conMontly looked forward to for 1&03- In British Columbia 
there was an increased producdt>a of copper. From tlic Bossland 
district about 350,000 tons of gold-copper one weiro shipped to the 
smelters, while over 500+000 tons of the Low^-grade copper ores of the 
Boundary diKtriet were mined and shipped. 

(ro/cf,—The gold mining industry in Canada in 1903 shows no rudb GoIJ, 
caliy new ftaturea. The output of the Yukou placers continues to 
decrease, the output for 1902 being estimated at 8l4 j5QO;,OQO in the pre¬ 
liminary statement This eetlmate is l>ased on leeeipts at United 
^States mints. Royalty wiis paid on gold officially valued at 812,018,- 
^i6l. As^ however, for the purpoao^ of the royalty, the gold "is 
arbitrarily valued at 815 per ounce, and as much of the gold Is really 
w'orth mon^ than this, the actual value of the gold sent out of the 
country would nceoflaarily be somow'hat more than that ropresente^i bv 
the royalty certificates. Then, agniiL, mme allow'ance will have to 
Ije mmle for gold in small amounts on w'hich no royalty Is jaiyable, 
and oil that smuggled out to avoid payment of HiyaUVn Taldng these 
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In; a. 


Lead. 




various it^xns into cotlsiiileratioii it iSiiil probably be found that tbe 
above estimate of Sl4,rj00t(K)0 Lb not execsaive. The output of tlio 
other toUbliBhed gold mining districts continues with pmctically the 
some results bj^ during tlio previous yeftc. 

Iron *—The production of iron oro in Canada is not at present com¬ 
mensurate with the iron tijnelting interests of the coutitrv'. The total 
cmantity of CnnodiAn ore used in Canadinn furancofi was 125,664 tons, 
in addition to 539,^81 tons of imfMirted ore. The total quantity of 
ii-on made waa 459,902 tons (of 2,000 lbs,) Of this product 23T,244 
ton* were made In Nova l^cotia in tlic furnaces of the Tkpminion Iron 
and Steel Company and the Nova Sc^ttia Steel and Ciial Company. 
Quebec furnaces contributed 7»9T0 tons, rtud Ontario fumacea at 
Dtfseronto, Hamilten and Midland pwlucod 112,688 tons. Tlio pro 
duct of the Quebec furnaces at Biidnot Forgea and Drummond vtlle and 
of the I>eseronte fumooc in Ontario^ ia chancOiil pig iron^ while eote 
is used as fuel in nil the other fumneef^. 

The Clergue interests at Sault St Marie have been erecting blast 
furnace* ttt that plate, intended to use cliarcoal as fueh but these have 
not yet been completed. 

The manufacture of steel Is rapidly becoming an important fijature 
of Catinda'a metallurgical industries. Ch^er 150,000 tema were matle in 
1902, valued at nearly 63,000,000, A steel rail plant waa ccmplete^j 
and placed in operation at Sanit Ste Marie. CofttinuouB operation^ 
however^ Ime not been maintained so far, 

—The quonti^' given in the above tables pFocticdly represents 
the con tents of tbo ore* produced from all tlie Britiih Columbia mine*. 
The output of 1902 bus fallen off over 55 per cent as compared with 
the previous year. The silver output of tKia province bos also auffemi 
in Hjinpathy with the Iwl, although not nearly to the same extent as 
explained under the heading silver- 

Xickt^L —The nickel industry cxhibltitt iu 1902, hut little duinge so 
far as quantity of production is concemed^ Hilfl lias already been 
referrc<l to in connection with copper. In addition. It may be aaid 
that the one *melte(^i amounted to 211*847 tons, pnxlueing 23*211 brnN 
of ordinaty matte carrying an average of about 19’4% of nickel atid 
2jl00 ton* of Bessemer matte averaging 40’27^ nickeL Besides the 
pi-odnct sold Vjy tho Canadian Copper Gnu and the Mond Nickel Co- a 
considerable tonnage of ore was mined by the I^ko Superior Power 
Cb, at the Gertrude and Elsie mines. The greater part of this wa» 
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lient. to the I'otkBb ji poi'tioD tt> the reduction worki^ 

at i^iilt 

— Although British Columbm is the chief ailver-pjxtdudii^ silvar. 
jsrovitiw? of the Boihiqigii^ sumll r^uantities havci usual, been 
produced from »oino of the other well-known districts, viz,, th&t; 
obtained as a by-product from the pyrites urea near Capelto»i tjuebec^ 
tliat from the mines in Thunder Bay dlatric*^ Ontario^ and the 
fdJver found in association with the placer*|^ld of the Yukon Territory. 

In British ColumbiB there was a foJltng off in the productloiGL riio 
general conditions affecting this industry.' have already been Referred 
to In port in trtmting of the lowl product. The ores of the Hossland 
and Bounrlaiy districts, however, carry approciable quantities of silver 
and an incr^Lse in tbe production of these ores has to some extent 
offset a docim$e in the output of the silver and ailvnr-lead or^s®. 

i^Tinr.—Tho producbioit of zinc as given in the preliiniuoiy Notninary 5:^nc, 
table of mineral production was all derived frcmi newly opened mine 
in the township of OldoUp Frontenao county, Ontario. Althongh no 
statistics of zinc ores in the province of British Columbia are as yet 
nvaUable, thero appears to have been some <U^nia}id during the rear 
frtiiu the United States for rine oras from this prorinoe, anil several 
shipments are reported as having been sent to Kansas. 

Con/. — Amongst the uon-metalHc minends coal is by far the most OuaL 
important It oontributAl in 1902 nearly 54 per cent of the tobd 
mineral pnaluction in Canada, being exceeded only by gold, and shows 
an increase of more tlian 52 per cent over the output of 1901. Coal¬ 
mining operations were especially active in Nova Beotia, whore the 
L-oal Kold during the year amouated to 4,259,120 long toiis^ <lf this 
amount over per cent was sold within the pjfovinise, over 40 per 
cent found a market in New Brunswick, Prince Edw'ard island^ 
t^uebce, etc^j while the balances was exported, chiefly to the United* 

States, 

The average value placed upon the coal prcHiuet of this province at j.VEnaad 
shipping points on tiie JiothoTity of Mr. C, Sbiclda, Ticc-presidciJt of Scotia 
the rXiminlon Coal Company, per long ton- There hjts been 

a Ci^naiderable ilcmand in adjacent portions of blie United States for 
Nova Beotia coal, intcnsihid no doubt by the stringency in the supplies 
(if nntbrocite coal duo to the long strike of the onthmette miners 
in Pennsylvania. T!se action of the United States gtivcrnmeut in 
removing the duty for the period of one year on bituminous coal 
entering that wuntrt" will probably nesnlt in largely inercaHOfl sis ipinon t * 
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of K ovft Socatlft coal in that dipiietioii, A 3nb?4tianttjil wrh 

made in the output of eoal from the North-^'^st Territories from the 
well eKtablitihcdl mine*! at 8oQris and Hoehe Ferce, Lethbridgt.-, Anthra¬ 
cite, Cannion^ Frank and fmm the nianv Small ruluesin the Edmonton 
difitrict. 

The Cmw'^s Xeat Puhn Coal Co. eontinued to develope their p™i>erties 
They did not however^ owing to uJi nnfortnniLte esploaioia Lu Muy% 
1902, and aereral subnequent strikes, muteriallj iiii^ct^Lse their output. 

The production of the Vancouver Island etdlierw wtks ik»niewhut 
leys th?m during the previous year. 

A largely inereaMod fjiiantityof coke was made during 13l>2 u* njoet 
the recjuireinente of sajelting opemtiona. 

flfAtfp- A^oh-w/W^ic Mmorals . — -Amongst other iion-uiotellic miiiemls 
knpirtant inereiises are shown in amnic, corutidmn, and 

AraeoiL- was produceii to the extent of 800 toiis» valued at 
:?48„000+ TIsLs output ia of iotcrest as binng the oiiSy pmxluctinii of 
arnenic on thia eontinent. The usbeatus mining industry of the 
eastern townships, Quebec* exhibits but littleehaiige fituii the previous 
yeaTt the output of 1902 being valued at ^1,208,452. 

Corundum production shows an inercJOie of over 80 per cent com- 
jmred with 190L This^ industryT although only comcuenced in 1900, 
is showing a strong and steady growth. The output is derived fnuu 
tihe Craig luina in tlo* t<>wiishi]> of liaglan^ Renfrevi' county- The 
Ontario Corundum Company has also begun o|>erations In the towo- 
fihip of Carling, Hastings county. 

Other mineral ^iuth might bo writteri with regard to numerous other mineral 
pttKiuDtft. ducts, but these hardly call forspeeuil mention at tlie pnoeseftt time+ wiih 
the exception perhaps of PiRtllsiid cement, A g(»od deal of energy lia« 
been diflpljiyed during the pEi;jt tw o jeanj in the eHtsblishment erf mills 
« for the Tnojlufacture of Portland cement fmm marls and eluyt ite.^ 
chiefly in the province of Ontaria There ware eight Portland cement 
w'orks in operation during 1902 as compared with four in 1901. The 
capacity of the works in epemtion hi 1902 was abtjut 5,000 barrelw 
pof dajp while one mill wdtb a cajiacity of 1,000 barrel per day w'os 
almost ready for op'nition at the close of the ycuir, niakiug the total 
cmjhftcity of Portland cement works already in D|>e!nitirjo at the begin¬ 
ning of 1905 abfRUt 4,000 Imin^hf |>er day. The total quantity of 
Portland cement uifl^lo in 1902^ waa 526,555 liarreis, while the wales 
were «55 ^,h 194 barrels. i8tock in manufacturers' I winds on the Ht 
January^ 1902, were 66J05 barrel^ and at the close of the year 33,146 
* l^rrels. 


Imports of cenHmt duriiig nix mouthis ending Decepiberi 1302, were Owv^t, 
lr3o5p495 cwt, or abont 3i;i3.&T4 bamelfl, valued at ^4^2,9l+*5. 


In the geiiemt ^Uitenieiit ol the mineral produL-tioti for the ytsar, as 
contained in the ^nmoiary of the nimeml prodaetion of Cannda in 
1902 {diibjeot to revjsion)^ the metaUic production Lb f^ven in terms of 
fine metui c^mtwined in ore, mnLtc^ otCk, and valned at the filial market 
value of the metalH in aome standard and recognised market. This 
ha4 been considered a» the most satlsfactorj^ method for the purpose 
of a gencmi statement and for me in comparison with past ^'cars and 
with other countrtCH. Such eompilatlon, howevor^ does not make any 
lesM useful or mtereisting a statonient of the prcjduetiori of raw' ores 
during the year, although to give a fair monetary value to the raw' 
mntcrialH a-s shipped from the variooa would be a matter €sf no 

small dilficuJty. 

J[anife?<tty the materials repretfentirtg the first produf't as shipped 
from the works or mines will reprcHent various wnd cimngeahle vnlncs. 
For Instance^ of the different districts cemtrihuting to the output of 
cojipen some produce raw ore and soma partially ftniahed pnjdncts of 
prtx^uajieH of extraction. Confusion also arises fi^nji the fart ih^t the 
values of given orasp etc., dcptuid the presence* of other 

comitituents. 

Then the spot valtiuti^ tiepc-ndlng aa they do uiwn the ext«'nl to 
which extraction pnxreaaes have been carried, an^ not only not com- 
parable from year to ycarT owing Ut changes in practiocp but the 
differences in condition and value between these varying sources of 
the r 4 amo umtal arv such as almost Ua nccwMiuti! Uiek separation into 
different classes, 

I 

in BrilUli Ci>lumbia^ according to the annual report of the prciviuriul 
mineralogist the tnnn-age tif inetulliferoua urCH mined was m follows by 
diAtrictK: 

Toai. 

^^rakUl Fisrks. Kn^tllrtr Rh-er dud Divuiosh 


HcwlaEid _____ _ mriSH 

>VlMih ... ....... TTiHlil 

SIhuhi lud Aioh worth... + , 2ft,u93 

Coast...,. . .... ... ... 31,SU2 

Eiwt Koobi-aiky,..^ ___ _ _ , , .,,.... 3,^1 

fktn-f rluiint^ . .. +,...... fi,i7H 


Ontario produced in>i] ore, nickel, copj)Cr ores, gi>ld ^uaru, etc., 
the exteiLt uf about 720,000 tons, 

29^ 


Tusiu|r^ of 
iikfftall^erous 
oiw ini oikI in 

ac. 
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III Qui^bec tlve pytitcH oren of ^hcrbrookt^t thoMCjh workt'd primAriSy 
for suJphiiric acid, may, to thoir Ewppor and silver contents, be 

closi^ed 09 metaULferoius. Tliei^e, w^ith iron tirea and galeiiti, and 
incIudiD^ the copjier ore^i of New EnifcDiwiek, might acootint perhnpct 
for about BD,000 ton 9 in 1902. 


Metallcrov. 


VVark by Sir 
DoiuJd 

Li rcke, 


In October it tmis decided to employ Mr. Duiiald Ixicke^ a ^dnati^ 
of Freiburg School of Mlnen^ m nienilliu^d^t ami assayer. On Orta> 
bcr 21 5lr. Locke left Ottawa for Sudbui^^ with iiuti uctJonN to make 
if abort report on the coppcr-nmkei amelting proecasea of the Canadian 
Copper Corapanyj the Ontario i^nieltiog Workaat Copper Uliff, and the 
Mond Xickol O^mpatiy at Victoria Mines. 


He WAS engaged in making the nec&tR&ij eiicaminatioii of the vafioua 
processes till No^'eitiber 4 when he returned to Ottawa. His suin- 
mury re:fM>rt is as follows :— 


Duiuichan At the Oanaflhui Copper Companyw'orks there wert, at the time 

Bi^ht Hem?ahof blast fumocea in a^>eratioD, each smelting 
about 150 tons a day* The ore^ which is heap-roaeted, Is practiesHy 
self duxiDg, only a small quantity of quartz being odded^ It contains 
about U per cent copper and 2^ per cent iiIckoL Each furnace yix^- 
duced nearly IS toEis of matte containing about 12 per cent copper 
and 22 per eeat nickoL The matter h tapped at interva]^ from the 
forehcarth and when cold is broken and sent to thi! Ontario Smelting 
orks for -Concentmtlon. Tlte slag flowing eontianoiisilv' from the 
foreluath ia granulated In McArthur granulating trough*. It aasavs 
about 0’2I per cent copper, 040 per cent nickob 52 per cent aiUca 
and 40 per cent iron. 


An experiiiieutal plant is in course of erection to see what can be 
done in the way o£ smeUing pyritienlly. It ha hoped to reduce the 
coke consu mption to S c»r 4 per cent of the clmige by using a hot blast 
and an oxydizing atinoephero in the furnace and utilizing the heat 
devehiped by the burning of the sulphur and iron of the ore. 

Tlie Dntnno .SmeltiDg Worka were concentmting the matte from 
theCanadiari Copper Cotupauy to a matte ci>ntaming 25 to 30 [icr 
cent copper and 50 to 55 piw cent nickeh 

r^rturentraliirti Tlui matte arriving from the Canadian Coppei' Company Is reductNl 
ji ||j],g pow'Her rtfid roantetl in Brown stmight-llne ealciuera, rtd ucing 
the sulphur from 25 to 30 per cent down bi>to 8 percent. The 
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iMa3t^?d mait^ is smeltetl in two Oxford furmLces, bein^ put through 
m thhe powder with quartz t&iUngE und fsome rmated oro> Matte and 
ala}|^ are sejairBted in the O^foid Miphofl-tap forelieurtli whence they 
t1«>w in oontiRuou*^ 4>epRmU‘ .dreaTiis into uaat iron slag pota ^ the 
□latte la aeiit to the Oxford Cbm pan Vt N'.J., for the separation of 
eopper and nickeh and the slag i^eturtihi to the Canadiaii Copper Com¬ 
pany V wnrka where it is resmeiterl to extract the nickel and copper it 
coTi tains, 

'Hie iiond Nkkel Coui|iany at Vict^jHa minn twts the ort* from its 
own miiiep prcKlucing a c^mcentrateiJ matte with about SO per cent 
oopjfcer and nickel and i ]>er cent iron; this ih sent to Clydxch, Wales^ 
to be treated there by the Monti process for copper and nickel. 

The ltE!ap-r^)Asted ore h brought to th* anioit<sr by an aerml train- 
way and ti]i^ped into hiiws abo^c and behind the Vdast furnace feeil 
doi>r. 

The ore, a.H8ayjDg about 2^1) to 3 per (^nt copper and about 3 jier 
cent nkkeK ia wnieltcd in ireetftngulaT+ ^tcel watorjacktHi funiaiies 12 
feet high and 44 Inches by 130 inchas at the tuyeres ; the two fur* 
naeee {only one runs at a time} have each 16 tuyeres, S on each side, 
a w^uter-cooled cast iron tap jacket and Hixon slag spout. One fur- 
niUL^ putii thn>ugh about ITO tons a day. The charges are dumped 
diret^tlv from the dump cars iiitca the furaaco through the open topp 
alternate charges being fed to tbe sides by means of a simpic devi«!e 
consisting of a wrouglit iron pipe about 8 inch diameter^ the length 
of tlic furnace opening, and let down alxmt thri^ feet into the furnace ^ 
on this the charge hills and is deHected tow^arda the Bides. 

The bloat ia pro-h^ted by leading tho air from the blowL^ra tbroagh 
a channel built aliove the dust- due and separated from it by a steel 
fliaphram, thus utilising the wa^fte heat of the furnace gases. 

The forehearth is of boiler iron.» 0 feet in diameter and 3 Icct (i 
inches bigln with a 0-incli lining of fireclay nnd quartui; from the 
fuivh^atJs the slag Huwh contlnunuKly and is gmiiulatnd by a pow erful ^ 
stream of water. 

The matte is tapped peri^Hiically and flows into the c.-otivertcr^ 
w hich nr e&ituat<.*d on the loweal ievel of the snieJtcr. Aliout 20 tons 
of matte aim produced per day by one fiimmY, assaying about 13 per 
t'eot copper and 15 per cent zuckek 

In tlio converter department are six hori:;wntal converters of the 
iiiinlifird leghi>rn only one of which is in use at a tinie^ the others 
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bein^r repaired, lined or dri-ed ; th^ waverterii arir ^ inches in 

diamateLT and 7 feet long j they rest on roller wlieehj Huppgrled by n 
AtKing fiiAt-iinoii frame and are revolved by a vertical mck bur ex¬ 
tended downward into a hydraulic cylinder and j^oared with a tochthed 
wheel attached to tlxe converter. The fiFit chai^ of a licwly lincul 
oonvorter is only about one ton^ but os the lining is eaten the size of 
tile ehftrgo increases, the average clmrgo being about two tons—4 
lining iaet^ I I to 1^ hours, about six charges being btown intliia time i 
a blaat of 10 lbs. prea-^urc is employed ; the concentrated matte con^ 
tains about 30 per cent nickel and coppc'r — whiui cold it is crushed 
and packed in barrels to be sent to Wales for further treatment. The 
converter i^lag 1:^ put through the blast furnace to recover its metal 
cODtenta. 


Mapping Asn EsoaAViN'^i. 

Mr. C.-f). j&'en^W, O^offrapUf^r aaof Chir/ Draiu^hlmmn* 

Heijuriol Mr. 8en^Al reports as follows cm the work accoinplisht?f| uiulcr his 

supi^rv’ision during the calenilar year 1^102 : — 

dimug'btatnftt]. 

Aa iiHual the field assistants w'bo attend to mapping during the 
winter months left early for the field* and from June to October* the 
ofiicc work was carriefl on by only a few draughtsmen. Although the 
progress nras 3ati!¥factory, this staff is Still ini^ufficicnt to keep |?a*e 

Htiff. Lncreasing decnnnds made on this oflSce^ One or tw'o good 

mjip dmnghtanien arc required to ci>mpettaute for the asH^tatita who 
are regularly detached for field-work and who neeessaiily have to dcs 
vote eonHiderabk time to the prepamtioii of their returns. The inter¬ 
mittent delays in the coinpilatioTi of some of the mapn couki, in a 
measure, be thus avoided. 

Rditinr work The general work of laying dow'u ge^igi^aphicAl projections for new 
niaps^ correcting report and map proofs, praparing memoranda on 
various subjects for tlie inforpimtion of the director, the librarian and 
comeapondentB, auditing map accountiv collecting and listing instru¬ 
ments for repairs, making office and field tracings, blue-prints, dis- 
trabuting printed maps, etc., was attendeil bo. In thia connection It 
is also ilewimble li* obtain tlw;': sendee^ of a general oltice assihitant, 
w’hose duty would 1x5 to attend to the cataloguing of. survey iw^rdsi 
uianuscript sheets and other document^ do typewriting and general 
draughting^ At present, thk worV w-hkh nhti includes the care Bn<l 
distribution of fiekl inHti'UmentSr devolves upon the dmnghtstiien and 
it ia tlia cause id much delay in the re^^ular map work, w'hile T am 
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oonstantiy under obU!^A|.ioii to the typewdtei>i of t^Hs otliefc^ fccetioiiH of 
the depjirtnvL‘nt^ loi cjopifrt of map specificatmtLs letters etc, 

Tlie wortt Iiaa been distribuu^d wa follows 

Mr. N- Uickurtl lia:^ cunipletwl the eompiktion of the Bancroft Ainignmsiit 
map and Uoa drawn Uie same for engtaving. He hm prepared the 
colour copy of the Maaitua ulieot-sheet No. 4p We^stern Ontario— 

Um touipUed and drawn for engraving the map of Shofford Mountain; 
has ttacoti the greater part of Perth sbeot—afieet N Ot 1 18“^ Ontario — 
for engraving ; has nuuie several rinc-eut drawing for variuuA reports 
jind liaa spent some time iu tradog plans of new aurveya* eon^Tting 
mup-pnx>fsT etc. Mr. Richard Hba now in Imitd a genofal iiideX'Uiap 
of the IXiniinion^ showing the pmgrwstf of the Geol^jgic^l Survey' to the 
present time. 

Mr. W. J. M'ilson hsis for the lyrreater part of tlie thee spent in the 
office, been eng^si on the eompilaiirm of the Ontario alieets Noe. I4a 
and 156 ofjvering the Michlpicoten mining dbttKct. His surveys, as 
w en as those of l>r. R. Bell made in that region have all been reducofl Up 
the scale of pubHcfttion, but before Unnl adjustimiuit can be niatle on 
the slieets» ceitain plana of surveys of the f^tano govemmont and <if 
tlie Algoma Commercial Co.^ are required As &Kin theiw plans will 
have been reeeived the shifts wilt be promptly tinisherh 


iln Wil&fm, ftccompanied by Mr. O'Sullivan, left f«r thts ftelil at 
the end ipf May^ to estplore new^ country in Keewatin district. Since 
his retunu lie has been engaged in compiling a map of this e>c|iloration 
for the pre^nt Summary R^ porL Mr. Wilwm idso ipent swune time 
plotting, etc.p and w'riting hk repcurt. 

Mr. J. R R Johnston bas eotuplebecl the aunplbtion of the#Ujp> 
graph teal map of the Klondike mining region Jind hus prepared l iflt«i 
and memoranda of repairs of instruments. He has compleUd and 
filed the plotted slieets and note-books of his surveys of lS9y to 1901 
iuul left for the field with l>r. Alfnd W. 0. Wihon of Montreal, for 
an OKploratioTi of the ocinntry north t^f laie Seuh Keewatiiir Since 
bin return. ^Ir. Johnston hm plotted part of his work, and began the 
compilation of a map for this year'sSuminniy' lioport- Ho is atprewnt 
on sick leave, 

Mr. O. R Prurniomme ha^ drawn and lettered for enslaving, the 
plans ofjjakc CaUhnt Scuith Unlacket and Tangier gold <JLHricta, 
Nova Scotia; the siheetn Noe. 59, 60, 61 iixul 62 of the Nova 
Scotia ■ivrie* iind the map of Klondike mining region. He haJ! pre- 
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pansfl the lith^igrapheF^e copy, (cmyoit fr^r the toiMjgmphteiil 

edition of the West Kooteirifty ^laeet^ B.C. ; lias drawn several mtv- 
cut IlluHtmtions for geological reports, ikiid hm dniwii for photolitho¬ 
graphing the Orx^ipliic map of Tuttle Tuountain. ^inllitoba, and a 
geetion of Blue-no^ie gold mine^ Nova Scotia. 

Mr. Prudlioiniiie haji, jls ujua!* attended to the diati Ibutbn of the 
print<Kl uiup^ held for tjale iiivi distributioiL I nmy here remark that 
the time sf>ent on tliLa work—which drsis not properlv l^long to tnv 
oElice, and is the cause of much delay in Mr. Prudlioioinc's regular 
work ,—18 very considerable, and 1 would augge^it that the stock of 
printed rnajK he placed under the direct < 3 >ntrol of the lilirqnAn, and 
the draughtsman relieved of the distribution. 

ilr. J, Keele has completed the Cfanpilation of sheets Nofi. 119 and 
122, OntaKcf and Quebec series und spent some time in plotEing isur- 
veyj^ marlo by I>r* A, E. Barlow, in Sudbur^' dbtrict^ Ontirio. He 
left lor the hetd on June 1, as topographer for Mr. E. G. Mt*Connetb 
and surveyed the PeUy and Mac Mil tan rivers and tributwrioH for 
about oCK) nnle^t, He returned to the oiHce on October 17, and has 
since compiled Jind drawn a map of the abD%"e explorations for the 
^unimaiy Report. 

VV. H- Boyd has assisted Mr. D, B. Dowling in eompifiEig the 
hnnl map of Ekwan and Trtmt rivers, Kaewatin district; has pi^e- 
pared an office index-majj of the various explored field.s of the Yukon 
Territory^ and spent most of his time in plottiiig and putting in shnpe 
Mr* E. VC, Brock's Hurveya of 190U He acccjinpani!^ thi?^ officer hi 
the field W Bummer as tfspographer from June 29 to October 10, 
nml sun eyed part of the Boundary mining district, BritLsh Columbia- 
He is nt present rerlucing and compiling his data for publicntion. 

Mr+ h), a. Robert Um continued the compilation of >lr, H. 
Fletcher's surveyon iiheets Nos. 04, 05, 73, 76, T7, 78 and 81 of 
parts of the ceunties of Cumljerknd, Colchctster and Hants, Nova 
Scotim He has prepared the colour copy for sheets Kos. 44 to 48 
and 50 to 58, Nova Scotia; has traceil isart of sheets Nos. 59 and 60, 
Nova Beotia, forengraving; hiia correct^ map-proofs and made a large 
number of tracings of plans of new surveys for the NovaaScotia sheets. 

He compiled, fn>m recent dutii, additions to :Mr. H. M. Foole'a map 
of Piclou coal-fielfh? which will Khortly bo in shape for publieatinn. 

Mr. Robert has also prepared a get of drawings for colour patterns 
for geolc^cal sheets and the motlei of a protractor plotting sht'et for 
CippfH^r plate engraving. 
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He Jit pretrient trating u map oi Bpringliill toal-ilieldj^ for tKt 
Suiuniiin' 

j^[r. D. O'^umvan Iiba nlm-ckit eoiuplebed the tompilAbioii of thn 
topogmpliy on aheeta Noia. 54j 6Tp 68 atid 69p Halifax countjp N.S,, and 
haa traced iseveral pUna for office and Held use. He left for the field 
with Mr. W. J. Wilson oil May 24, and aJiii.% hia return hae plotle-d 
his siuinmer’fl work for the i5umiiian^ Report^ and rtKiiined thecompila- 
tinnn of Mr, E* Rh Faribault'* aun'eya on sheets 67 to Tl, X.S. 

5fr, P, Fri^rcault ha* compiled odditiorus to Gnni^dtlo sheet,—sheet 
Ko. 121 p Ontario and QtiebeCp—and to the three sheets of Mr. A. P. 
Luw'a map of the east i:oasU of Hudaon Bay nnd James Bay. Ho 
li** made tracings and colour copy for the printing of the abtjve maps, 
as well as for the Weafe Kootenay sheet, tlie east Kootenay map, BrC,, 
and the Victoria Mines map, Sudbury Diatrict, Out, 

Mr* Fr^reiailt spent some time on aheeto Nos. Ifi and 17, Kipigon 
district, Onh; preifiarcd a List of lludson Bay and XJngava DLstiiet 
names for the Geographic BoJirdi and attended to general draughting 
work- 


Mr, V. Femn has been engaged with Mr, Melnnesa, inplotfcmgtliLfi 
officer's atirvoya covering Jgnace sheet—Ko, 5, ’Weatern Ontario aeries^ — 
has traced n piJffcion of sheet No, 59 N,S. for engraving, and attended 
to general work^ eatalcguing plana and maps* ike. He hss drawn for 
pboio-lithographing a tnap of the Ga»p4 oil-Heldap Qu^iliec. 

The following ina|j« have been compiled by field officensf ft^un iheir 
n»flpectivQ surveys; — 


Map ^lf Ekwan and Trout rivers^ Keewatln, »cale 8 mile« to I ltn;li+* 
and Orographic rasp of Turtle mountain, ^[aIlitoba, scale U miles to 
1 inch, hy Mr, Ll, R Dowling, 


Plans of the following Gold districhn of Xom Scotia^ by 5ir+ K 
Farilaiult:— 


H. AlApiiLng liy 
fitlu 


Isaacs Harbourp Guyuborongh countscale 500 ft, to 1 inch, 
Cix-hrane Hill, Quysborough conntyt scale I5<X> fL to I inch. 
Wine Harbourfc Guyeborongh county, !*cnle 4(X>ft to 1 inch. 
Harrigan Covsy HalifnA county, scale 100 ft, to 1 inch, 
Tangier Halifax county, scale 250 ft. to 1 Inch. 


' Tflii nap him incut1^!inU«4 m bi*p Xc* whida acoompauEiA tfcte |ire>wnC 
SubMuar^- Rsjuirt, 



453 A 


(^i:cLOQlCAl. SUKVISV DEPABTMKJ-T 


nhtHf^. 


IkimiEiku 


E^ijuth Uniucke, Halifjix eouDty. ^5f0 ft. tw I luck 
Lake Cattlia, K&lifaK cs>uJltT, scale l^’50 ft^ to \ ineh^ 

Montage, Halifax couaty^ Ktiiale 250 ft. UA inck 
Gold RiverT Lanenberg comity,. «cftje-ft. to 1 inek 

Geoloipoal Hketch tiLip of the Blailmioiro-Frank cofll-hfsldfl, AHierta^ 
« 3 ile 180 cliR. bo I inek by Mr. W. W, Ijeaeh. 

Dr. A. E. Badow compiled hla HurveyM of the Sudbury mining n^non 
on a amie of 40 chains to I inch. Hiis map which coDBiatf of two sheeta, 
has how^ever been prepared in thifi olhce for engraving and printing on 
the stcale of I mile to I inch. The VictoriB Minee portion ha5 been 
engraved, and the Bud bury sheet In almost ready for engraving. 

AnoGier map of part of Budburj district,- -the tuap of Copper Cliff 
Conipn^ny V minCH, of a specinl characterp is alFso under jsrf^pamtion by 
Dr, Barlow, 

New euri'oy^ of the ehaiiisof islands along theeast coaetof Hud^n 
1jay% have been sup^lSefJ by Mr. A. P. JLow', and Lneorpomted in hia 

nifl-p. 

The following sheeU of the of geological sbtseta of Pictou and 
Colchester counties, N.B., upon which the engraveni reHUined work 
last Marchp after having been for a long time held Isack on account of 
certain geological points i-equiring final investigation^ were reeeiveir 
frc»ni the King’s Friiilerp namelyBheete Nos, 43, 44 and 40p 

Bheet No^ 5T hmi been signed lor printitig, and there still remain 
sheets 46, 47, 48, 56 and 38 in the hand)f of the printer^ but it is 
hoped that most of these will be received within a short time.* 

The edition of the western lialf of the general geological map of the 
Dominion has been isaned and dlstribnted. It is only on the 8th of 
August, ho waver, that the map callld be delivered to this depnrtnieut, 
the Hthograplwr, in Doccinber, 1901, ootwrithstandiiig previous delays 
and without the knowledge or permission of this departitient, having 
wiped off all the colour atones^ had to spend considerable time in iloing 
this work snew. 

The colour copy for the eastern lialf of this map is in progre?i^k 


* Siiw» writiuif iht> iliavv, tbe rviDAinlng sheets hsvc been ieci:'i from tlw 

prioLer. 
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The regulur meetings of the Geographic Uoonl have been attciuied Ce^^phic 
HDd liala of names covering the eaet ooaste of Hiulsoii Bay and James 
Bay. the northern interior of the Labrador peninsoln and the Gren¬ 
ville sheet (sheet 121, Ont. aii<l One.) have been prepared and submit¬ 
ted to tlie board for dIacuBsion and decision. Another list of a few 
hundred iinmes for sheets 3?os, 59 to 62, 3fova iicotia, is also under 
preparation. 

Tbe following ten maps ftcoompany tlie preficot Report Ad^Kinimtiy- 

and illustrate part of the prpgreyfi mode in the held during the pnat 
iunimer i — 


BIO—The Bominionof Canada, showing thepix>gre«iof iuv<^ti- 
by the Geological .Survey of Cansda^ 1^-13 to 1903. 8cale ^50 
milea to 1 inchh 

No. 805.—Yukon Territory.—Exploration-*^ on ^[floMillaa, Felly and 
fjtewart rivers. iScaie 3 miles to 1 inch. 

No. 808.—Alberta Districk-^The Blaimiore Frank coaJ-ftelds. 
Scale, 180 chaLiia to 1 iach. 

No. 804.—Manitoba.—Orographic nuip of lower t-ontour of Turtle 
mountain. ScnlCi l| milfes to 1 inch. 

No. 80S.—Ontario,—Shore Unea of Ancient Great Lakes. S«»le, 24 
miles to I inch. 


814—Ontario and Koewatin.—EKpbrations south-west of 
Jame^ bay. Scale, 16 miles to 1 inch. 

No. 802. —Quebec.— Sketch map of Gaspe oilhelda Seale, 2 
milea to 1 inch. 

No. 811—Nova Scotia.—PielimLnary* Geological map of Springliill 
troal field. Scale, 30 chaitis to 1 inch. 

Xo. 806. _ Nova Scotim—Transverse vertical Kctimi of Blue-nose 

gold mine. 

No. 801.—Prince Iklward klimd.—Geological outline map of P* E. 
lalaiich nhowing anticlines. Scale-, 10 milea to I itich^ 


etc., 

tmkAinhM. 


Mjiprt in 


Fsdd liutni- 
EP«nktJ<. 


46 >^ A ISEOI^DGICAL SLtBTMli DISPAKTSIENT 

Ji Ibft Ilf iiLupgp plaiiA, diAgnBTDs^ etc., which Iwvu received frtmi 
the printer duriiijtf the calendar rear, is appended herewith :— 


■■ 

Camlogm^ 

NioriW’r, 


JkM. m 
Sqnaro Mlloa, 

rsa 

Gtti#nil tmp ihr Dominion of CwMda-''SiBaia,. 

50 mklf» TM 1 ineb {wAtwitt 


742 

Bfitdflh CcluuLbia — Geolcgirail and topo^rm^ical map cf 
Atlin miBuiff diBtricC—doafp, 4 
to 1 ioL'fa + 

m 

771 

» — map of 

a portion i:)f SoDtiw 

i TQilea to t Mh. 

ediitioii . . . . ........! 

i 4,£K»fl 

767 

1 

■1 ^G«ak]gica]i and tnpograpbical iLiap of 

GioWi Nest coal-beldfr—Scale^ 2 miba 
tot inch. Prelimmu^editian...^ , 

7m \ 

1 

l^katcbswau, Atbabulca and Keea'aiin-di^KdogmaL map 
of A iiok tiem of tbev dbitrkta (Dtim inanH-i^^rp 

S mia-sto 1 ii3ch ., , ^H .................... ........ 

4],36iri 

1 

tit 

iQ^laeo—Cacfogiml and potiogTaphkcal plan and iwctiom!i 
erf ShaSonl iktouihtAin, Shefford Col —iSoale, 40 oftnina 
tJl iiiob« ....... 

47 

7S5 

^ i 

l^ngavn^kefidi map of northom |^■Of]l of Labrador 
XJKhlbMla—SemK^mUeatoUm. CorrvctHl editioii 
of map Nm T5fl .. . ... 

! 


Nova ^A\a -Bheet No. 43 (S^CoHartnU ebi^trtl^ IHctonCOL 
— Scalb, 1 miloto 1 inch .. 

fid 

m 

^1 ^eet Na. 44 fNew Gkjqmw p^rieth Pfefcsu 

Co. —Sealo, 1 mile to 1 inob .... 

3l& 


■1 Sbeel NV 45 fTfilw>" rircr sheets Ficton 

Co.— Sqale, 1 mile lol ioElL.. , ^ 

216 


t*l(e Catcha Rold dutrici, HiUifax Oo,— 
Scale. SW f«.^ to 1 hieh _ -.... 


76i 

it ^outh Uniacbrji^ld! diatxiDi^ HatitA aad 

Halifax Coil—^ cak, '2^ feet to 1 Inch., 



diaj^ma toillaetmto tbe'Hitn'ml Production 
of C'arwlo, and seven ^iuc^t illiutntiona f<tr rtjwt Nql 
T^^ anpe^l ifflNication CninbriEm ttooin of Cocie 

Bn-toik iMlatidr 



IteaideM the maps ius.%mipan^ng the BiilninaTy Repcart, 1902* there 
are nineteen maps In the handa nf the KingV Printer, and abemt thirty- 
flvu tiiorup tlie compilation of which w at various atages i*f progress. 

The ex^amination and repalHiig of field infitnunentii ha 4 § been 
attended to. ^reral vi'ora-out prianmtie compas^ea, tape^ barometorfiT 
i-te., have been replaced. Tlie following Inatnnnents wf.rt purcliaacd j— 
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Olio mii.’iHJ&i’ope, Xa, 6, with iittiichiiif^iiU and liet of objectives, Vislcl Imtni 
K. Fu^^^^A, Sti^Utz, Genoanr. tnentik 

Ffiur pritjiiwitic conipRBiiies and heafin^ 67-70p from Cary^ 

I^mdoTif Eng. 

Five (^urvepng atiettiid baronictera, Xos, 1)4-68, tnmi HttrnsM>a Af 
Co*p ^rsmfcreal. * 

Si A poiiket clinometer'^tilnpqjiSfcH^ Xoa, 1-6^ from KeufTel *t Ks-'^r 
Co.p New Yt>fk. 

One telesscofM" iot eolar eompasii^ Na 11, fn^ni \V\ I* E* Curie y, 

Tmy, X.Y. 

Ei^'ht pocket cOfn|.iaMif»eKf Nos. 33-40, from T, ^^hDre^ Ottawa- 

Eight pocket thennofiuderKt No& 20-'2 7, frfuii Keufiel, A Ewr Co^, 

New York. 

Two lOO-ft. Che^itermaii- iiietftlHc tapes, from Depart meat i>f 
StatioTieiy, OlUiwa. 

One iJ5-fuot Chestermun metallic tape, from De|iarttoeiit of Sta¬ 
tionery, Ottawa, 

Six t^iffrail boat from 0. Ashton tCay, New York. 

One 50 foot «teel lanul, No. 25, fmin Kcuflel A lv*5cr CcA, New' 

York. 

The number of otticial letters, apoeifteation sheets, memoranda, ete., Caovtpen- 
iseot and receis-ed was 344 and 304 nwpcctively. 

PAL.EO3^TDL0^SY AVD ZooLCK^V. 

Dr. J. F. 

Dr- Wluten%"es reporU that the manuisenpt of part V', of volame I, 
of ■' ^ei^o^oic Fossils,^ whlcrb was commenced in September, 1901, was 
compLotod on NoTeinber 1902^ and that an index to the whole 
volume haia anbsoc^aentlT been preparotl* Tliis part, which it has taken 
the greater |»rt o! throe w'ceks to iMse through the press, now 
printed^ consists of 107 royal octavo ut letter-press, illustrated 

by thirteen text hgures and twelve ful|-pa^ lithographic plates. 
preparation has necessitated the exanunation an<l critical study of 
seven additional colLections from the CretaoeouB rocks of Vancouver, 

Texada and Losqueti islands, kindly forwordfti by Mr+ Haney tif 
Nanaimo, Y.I. For the description of seven of the ten species of 
croittaeca onumcratef] and Ulustratcd in it, the writer is indebtfxJ to 
the kindoe^ of Dr, Henty' WoiH'lwatth F. R.SL Tlie voluine of which 
it forms the concluding part, now consists ttf 416 pages of letter-pre-SN, 
illostmtcd by twenty-nlno text hgurcs and fifty-one lithographic 
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plates^ It iiiAV be deseribed m a ^ri-es of illu^trat^ papers on the 
foBdils of the Cretecei^ua rooks of the Vaniwaver and QufOJi Charlotte 
islaiida in which 252 species are cither identified or deacribecL 

A preliifiinflry Httidj hoA been mede of thi> rather estensii'e eollec 
tions of fow^ils from the Silo Han meka of the Ekwaii river mid S^iitt<.Kn 
Mihlakoj made by Mr. D, B, DowHhg in 1901+aAd a paper dencriptlve 
of two new apecii>a Eif TriffureHn from theae rockn Iran been pnbliahed in 
the ^ Ottnw'a ' for October last. About fifty spociea of 

marine invertebrata are rojirefieiited in theae collections, most of which 
an? apparently new to science. 

The collections of fo^ilA niade last suinnier;^ by 5Irv D, B. Dow Ljng+ 
from the Laramie deposits near Roche Pere^i Asedoiboiat of fish re¬ 
mains from the supposed Niobrara shales at Arnold, Manitoba, ami 
from the BiluHan Untestoiie at Stonewall^ ^lanitobei; and those made 

bv Mr, W, W, Leach, from tb^ LatamiB and Cretaeeoiis roeka of the 
¥ * 

the Old 5Iim riverp Alberta, Irave Ijet-o subjei-iod to a preliminary 
examination^ and their geologicii] hori?j»ns approximately indicated. 

The collections of fossils made last summer by Dr, R, A, Daly from 
the PaliroKoie rfKke at dllFcrent localities in ihc Cliilliwak Hvor valley, 
have been studied, and s^jme notea <hi thcise fo^ils have Ijeen prepared 
for Dr, Daly- 

CollcetionB of fossils, from the Devonian roefcs of the Kwata- 
iHkahc^i, Moose and Abitibi riyers, and from the Fleistocene dapoAitn 
at eight different hrealities on the KapjjikaUi Kwataboahegan nml 
Abitibi riverH, miwie by Mr, W, ,1. Wilsfjn lot^t 3uinnier+ have been 
exjiininedp and a list nuf the species represented irt them has been 
supplied, for imxjrpipratton in his forthc4>nilng report, 

8even amall consignments of fcsfills froni the Com ifcrcius lime^^tcme 
near Amherst burg, Ontaria^ forwarded by the Rev, Thomas NattresAp 
have been atudied+ and the speciefi represented in them liave beon 
naineirl tia far aa practicable. One of these speeiea, which apparently 
beloiiii?* to the genus i^an&uha of BarrafidCi aiwi to a prevdoualj un- 
c-haraeterizerJ species of that hm Iwen described and hgur^ in 

the^Ottaw'a Naturalist" for Manch last. It is tlie second species of 
PanefiXa that hsiS been rc<nignized in the Devonian ri>i;;ks of Cannrla. 

A prcUmiiiary examination and study has been made of a large 
series of fossil Cephalopoda from the Birdseye, Black Hver and 
Trenton formations at several localities in the immediate neighbour- 
hwl of Otlawa, kindly forwuidetl by Walter K. Billings. 
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A few fiKsailt from lli# country south of Ahitibi lake {muiarently from 
quibll InuldfirK)^ and fitwi near Femiv, B.C., Iwrc liecn eAmiiiiied unit 

notes on thnra forwAnliKi to the wndera. 

In September laist eight dnyii were with Dr, EIIm in exnniin- 

inn exp«jim« near finx-kville, on Howe island, at Rudcl’a 

qimiTA', near Km;i;aton, and at the cutting of the Grand Trunk railway 
pear Kingston Millsi- At thislatter locality quite an ititeresling little 
eollectiun of fossils »as made, including some specimens allowing the pos¬ 
terior apicoJ termination of an appartmtly undescrihed species of Aanno, 
Thew fossils would seem to show tliat the geological hoH^n of the 
rocks from u'hich they were obtained is tliat of the lowtat part- of lire 
Black Uiver fomiation underlying the limeatuno. The pdjeontokigica] 
and rjiological collections in the museum of Queens University, King¬ 
ston, were aImo examined, na were alsii the privat*^ colleetionB iif fcflsilB, 
etc., of Mr. Wenleii at Cherry valley, mair Picton, and of Mr. Chaild, 
at Trenton- In the museum of Queens three specimens of the typical 
‘ lUuiU* mtdatui* (Emnions) were noticed, and one of thesi' luw since 
been acquired for the museum of the Siurvey. 

At the riajuest of iicetion IV. of the Koynl iSocieiy of Canmla. a 
bibliography of CanAdiim Zoology for the year 1901 lias been prepareil 
niLt) presented at its last meeting, for publication in ito tiansactions. 

,Six short iMi[jers, descriptive of nonio of the latest additions t« tire 
scoulogical collections in the museum, liave been written and published 
in the * Ottawm Naturalisi ’ for FeWuary, .lune, duly, Oct«l>er and 

Xoienil^x^r> 1902. 

Almut the usual number of letters, asking for infoniiatum uimn 
pnlnmntological. wnlogical and other topics, have lieen leceirerl and 
unftwerft*)^ 

The following specimens liavo been receiver! from memliers of the 
stuff, or employee* of the departnient. during the year 1002 

Fletclier: — 

Fivt^ specjmens foaaiUferfms yhaLc fcOMi Mcfi&engjer btfM>k* neaif 

Kington stAtiun, N.S. 

Dr, li. W- mid J. F. WhitcAvea i— 

Tw‘f> Ktiiali collLVitionfi of fossilH from Ofttiirio j one fmna Ruwh 
Uvi How»» island, and tbe other from tht* milwaj clIttilli^-at 
King>j;tc»n 
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Di% Mr An» ;— 

About fifty NpoMinens from the Plcifitoccnect^ncroliouijy 

tiudtilea at Bcjssorers, near Ottawa; and om apeeimeTi ef 
Tmckalit^tt C'rtnWetuiX Hyatt, froni the Blaek River Uine^ 
Htone at the Montmoreney river, RQ. 

Dr Br Dowling : — 

Fortv foaaila from the Ugnite Tertiary at Bvehc Fcrcw^ Ar^^ini- 
ixm; thirtv from the CretaceouB rocki? at the Penihma riverj 
Muiiit«ba; seventeen from the Niobrara shales at Amoldj 
Manitoba j and twenty from the Silurian (Upper Silurian^ 
rocks at StonewaJtj ^LanStoba. 

W. J. AVlIson k O. O'SuUivan 

110 fosaila f rom tliC I>evciniaii rocks of the Kwatahoahegan and 
Abitibi rivers and Fiakwochi poLiitr James bay* 

Twenty specimens of fossil plants from the Pleistocene depo«utA of 
Abitibi river^ and IC^ FleiatooGne fossils from the vaUeys of 
the Kapiskau, Kwstabonhej^n and Abitihl rivers. 

\\\ W. Lwioh t - 

Twenty five apccimeiiB of bjssil shells and aiac of fossil plnntn from 
the Laramie and Cretaceous rocks of the Old Man river* 
Alberta. 

\\\ Sipreailborough 

32B blrdu and small maminala from tl>e boundary region between 
the Kettle and Columbia rivers, B.C. 

The additions to the palicQntologiciiJ, zoological, ethnological and 
arclurologic&l collections in the museum during 19D2 and from nether 
ffourcea are as follows:— 

By" presentation :— 

(A. — Pidm>iUolog^.} 

CoL C- C. Grants Hmuilton^ Onl:— 

Twentymine fosailis from the Silurian rocks at Hamilton^ live from 
the drift of Winona, and twi> from the drift at Burlington 
Heights. 

T. C. Wijftton, tjuehec City :— 

Fosail oo«d (Tfifvdmm ^hmtum) from Lorette falH one 
ftpcciman each of Linffuia Qtubeontmt Billings, and 
{Billingn) from Point levis, P,<^, 


^lUii^Aiiv hkport 
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II. y. Bftvia, Ottawa:— 

SpeeliaeDB of fo^U wcoJ froic exca^Mltiofis m the bod of the St. 
Jja'W'i'ence riverT in eoiiisoo for south main of tho Quebec 
JJndge, VictcHrift ooTe, Sillery. Also samples of the matorlalB 
. from different depths and portions of the Cfllssfin of the samu 
pier. 

Rev. Tlios, Nattress, Aioherstbnrg, Ont: — 

Cifcst of the interior of the body cli&mber of n lojfge spoeiiuen of 
Bill! lilt's, from the Comiferoue limestone 

near Andierstborg, 

J. EL Xarmwaj^ Ottawa 

Small piece of Black river liiiiOsloiiefraniTetreftnvillei P.Q.t 
four headn of ilii&nm 

Lawrence ■!, Buipeej Ottawa :— 

Fossil phuit ( T L^hkide^mn djfp^atum, Ijas^iuersuit) and piece 
of f<» 5 il wood {Cordai(m Fenhallow) from Casey 

point, ShedUc bay, K.B, 

Daniel McKenzie, FeriiLej B.C. 

Eight Bpecimena of fcmsilifenous liiiiestone from near Femie. 

l>fts''id Armit (per l), B., Downing) t— 

^iwinien of Spiriferpcnnatu»^ Atw^aterf = S, muet^on^thuf^Coomd) 

from the Albany river slialcs. 

fB. — 

,h J. Carter,. Ottawa 

Flying squirrel, from ^Ifariposa townships Victoria county. 

W. 8. OdcU, OttAv^a L-» 

Stor-neeed nwlCt and two weasels, In summer fur, all from Ottawn 
East. 

Rev. C J+ Young, 8harbot Uke, Out, 

Male Arctic threc-toed woodpecker, from near Bharbot lake. 

Nest and set of four eggs of the Maryland yallow-throat, from near 
lansdown, Ont^; nnd set of three eggs of the Herring Gull, from 
’^ine lake, County Frontcnact Onh 
30 
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EdwiD Beaupr^ Kingston^ Ont, :— 

Feo^ald black-breftsted plover, inom Amherst ialaiKb and photon, 
of tlie RistiiiLy plnee# of four ^rpeole^ of Canadian binds, 
filet of five eggs of the AmericMi Bittern^ from CAtArMjuL Marsh 
and abnormally finiall egg of the Kiogbittl, from Napaliee- ^ 

R, W. Tnfla, Wolfvillo, :— 

Two full sets of ^gB of the house wpanow, bjhI two of the bam 
swallow^ fmui WoIfvtUe. 

A- Pp Low :— 

specimen of the Hndjsou Bay Lemnimg ffnd^nim) 

from the east const of Hudson bay. 

Da^Hd ftrcParlane, Kand pointy Ont- : — 

Block chipmunk takea nt Norway Bny Park. 

LawTcnce Watson, Charlottetown, P-B-L :— 

Five small pieces of red sandstone with burrow^^ of Pefnatftt 
pfu*ladi/ar7n vf. 

L, I^uibe, Ottawa: — 

IJttlo brown bat (male) from Ottawa. 

W- E, 8aundem^ Londonp Out. 

Sixteen specimens of UrtioiiidH^ from Chathau^^ Ont. 

J. Smithp Ottawa :— 

Ball of Buffalo liair (pnihably from stomach of buffalo) found in 
prairie at Alberta, by J. E. Wcpods. 

{C. - Ethnoloffif and ArrAmj/u^y.) 

R. Wp Brock, XingHtoOp Out. :— 

Two stone pcstien from the north fork of Kettle river^ B.C, 

Pi Iaiw, Ottawa 

Twenty-hve specimens ot arrow hoadHp spear boaj.k, chipi^ 
sound, east coast of Hudoon bfty+ 

and fragment of s stone laiop, from, ancient camps, Hopewell 

Alfred StirtoUp Hpencerville, Ont 

Ten specimens of fragments of pottery and bone implements from 
T ndian graves and mounds, about two and a half miles east 
of Speocenille, Found eighloon inches below the surface of 
the ground. 
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G- B. Grfjene, OttAWA!— 

Stoiie pipe bowlp with « earvod fi^re of Vnni found on the 
bide of the Ottawa riv"ei-j opposite Aylmer. 

T. C. Weatoris Quebec City t — 

Four bullets fmm the Pluim of Abrahnin. 

Dr. C- F. Xeweoinbe, VicUiUiA^ B+C. : 

Two w^ater-^jolour aketch^ of Cliicf Weed^« house at iLasset, B.C.j 
by ChApiuAD. 

By exchange;— 

Fine spediticn of Eurtfgli^U^ri/ ^t) uttdata^ (ErUnionM)^ from the 
Black Uivcr limestone at Kingston. 

By purchase 

Two speciinetvt of the Golden Eagle from near Kiiigaton^ Out 
Tw'o full sete of eggs of the Goldoin^rowned KiiOglo% and one set 
wicli of the Northern Amenean Ravens Hubty Bhwjkhirdj 
Acadian Sharptaile^l Spanow', ami Ite<I-breasted Nuthatch ^ 
all from Nova Scotia. 


PAL^JfTOlAKJiexL WaftR. 

Mk Laivr^ti^ M. 

.Mr. Lawrence Lambc reporta as follows :— 

'Fhe (kst haif of the year was i$peiit in a eontinnation uf the study 
of the %'ertebrate fauna of the Belly river aeries of the Cretaceous of the 
North^weat aa represented, prindpaHji by my collections in the Red 
Deer River district in lS97t 1896 and 190L 

The result of thia study, begun in 1900, in co- 0 frt?ration with Pmbaicatwm of 
Frofeasor Henry Fairftcid Osborn, appearvd early in September in the 
form of a memoir : ^ On vertobrata of the Micl'Crotaceous of the North- 

W'tet Tomtory^’ forming the iieeond part of volume HI (^|uarto) of 
ContributioM to Canadbn Paleontology, 

This memoir, following the late Professor Cope’s first part on ^Thc Die^criptkm 
from the Oligocene or Lower Miooeiif beds of the P]rpt^ 

Hilla,^ is descriptive of the faunA of the Belly river iien^ that in- fauna, 
eludes fishes, batrachians, reptiles and mammals. It consiata of an 
introductorv section by Profe^wr Osbom on the * Distinctive chaiac- 
30i' 
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tens uf the Mid^taceous Ftmna’, followed by adeeciiptive ijct-tionby 
myaelf on ‘ New Genera- and Speeiea from the Belly ri» er series (Mid- 
Cretaoeous)' illuKttated by iiumerous text figures end twenty-one 
plaUaii. 

The lioneni! raauliwiou reinarding the age of tho Bellj river faunOf 
aa expreaaed bv Profraaor Oabom^ is that it ‘ i* more aurient in clia- 
tTictflr both as to tho elder type* of animala which it cootams and o-s 
to the of evolution amcing aninmlji which are also reprej>ont«i 

ia the Laramie, The geological interval represented bv tho Ft. PJerre. 
Po 3 C HilLs marine bethi waa acKrompanied by the ^cixtinetion iif certain 
Jurmsic typei^ and progreswivo cvoLution of the pentwtent typefi. 
FLnallv, the fossil vertebrates hitherto described frtjtn Montana probably 
are, iii part at leasts of Mid-Cretaceoua or Belly river age/ 

ThQ detenninatian of a doGnita fauna of Belly River ago adds 
greatly to our knowledge of the terredtriaJi life of Mid-Cretaeeous times 
and helps, very coneiderahlvj to bridge over the gap tliat has hitherto 
existed between the varied land fauna of tho Upper Joraasic and that 
of the IsHraJiiio- 

To quote from a recently published review of this memoir *thii 
fauna described by Mr, lambo is chiefly of land and fresh water 
groups; some marine types, however^ are presents There are thirty- 
four (fpecif!ft represented* of w'hich nearly half are new to science. 
Turtles, especially Trion^Xj are veiy abundant. The Dinosaurs are 
tl'LO largest and most important part of the fauna. Tlie slender^ long- 
Hmbed and lorig-tailedt ftwift running typea are represented by a large 
species of OrjitiAojHiinws estimated at twenty-two feet in leilgthr The 
most cbsractciiHtic Dinosaur aro of tlio Tquanodout or duck-billed, and 
Ceratopsian or honied groaps } these show various primitive feature® 
when compared with the earresponding forma in the true lAramief 
^UTioe^phalu^ m a new genua of Stegosaur or plated Dimmur with 
very luaaBive ahull armour and protective bony riliga around the neckp 
which very much suggest tho tail armature of the ]^enta.1e Gl^Ddoti. 
Tw'o nuLiuinals arc nlao cifetcribed, a rare discovery in any Mesozoic 
furtaaLiom" 

Much time has been given bo the cleaning, Uie putting together and 
setting up many of the specimens preparatory to studying them. The 
preparation of drawings for the text and plate illustratioiiH lias also 
occupied considerable time, Tho latter part of the eummer wiia 
devoted principally to seeing the above report thrciugh the press, and 
sineo then a catali^ue, with a running numberi of all the vertebrate 
reitbalna from the Bod Deer River district has been completed. 
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Tlie iimjinity of the specLmeDs reprefientiii" the Belly Kiver faiiooi. ^ 

which itre ^ hirge* nuTnbef K>f typoa^ are now rwij to be placed exh^itiofi of 
on eshibitiont but unfortunately there \h no s^pace ayailnble, at preaent. trp«- 
for sucii a purpo^, in the nili^aiii of the Survey► 


In April Profesaor Otborn vhuted Ottawa in conDcutioh with the 
work on the Deer river vertebrata, and later in June 1 waa 
affonle+l the opportunity of impending a woet in New York for the pur¬ 
pose of studying the Cope coUectionB at the American Musouin of 
Natural ttistor)'. 

f 

During October and part of September drawings were mode for 
)>Utes KLTI to LI, both ineluaive^ illustrating part. V, volume I. of 
Meso7;f^ic FowfilN, 

Collections of foa&Hs, principally corals, have been determined AJsd 
named for certain othcera of tlie department for use ia their reports. 

The latter part of the year haa been devoted to a critical study of 
aome important and intereating vertebrate remains reprcaciitative of 
tlie Edmonton fauna of the Crotaceoun of the North-west, 


NxTunaL of tiik Istubjcatiokm. Boits&ahv (4£lTit 

FajialleIi). 

i/r, J/. J/srojin. 

During the winter and spring nironths of 1901-3+ Buch time os Ottice wwV. 
tsould be spared from my work as a^^istant to Brof, M»coun+ waa dc- 
votdi to examining and detenuining the botanical ajid other natuml 
history Bpecimens collected near the InternationBl boundary in 1901. 

This woii was far from completion when I again went to the held in 
1902 and there are still many fl|M?cimens bo be determined. The 
malertftl collected in 1902 has not vet been touched* Many new 
species of plants were collected in 1901, deseriptions of which have 
hven published in "Tlsc Ottwa Naturalist ^ and eLsowhare. 

Wlwn 1 learned late in April, 1902, that J warf to work on the Wfurken 
Jnteniational boundsxy west of the Columbia river, 1 at once com- 
munientod with W. Spreadbomugh who has for so many years 
acted m my ossistaiit in the field. Mr. Spreadhorough Uing willing 
to give up the woi-k upon which he was then engaged, I directed him 
to proceed to Tniil, on the Columbia river, a few mili^ north of the 
Iiitematioiial boundary, He reached there early in May aud began 
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Join Mf. 
SprmJbiT- 


t'lDTa 

fftiiiui €}( Qaa- 
cndei rpfficriL 


KhilIcm, 


at once to c«;illoct mRinioalri and pkjitfi, riinkliir' full on 

the inigratioii and nesting hR\jitis of Uie hinlit 

Bating duUyod in Ottawa nhudlitg proofa of tlio Catalogue of I 

did not join Mr. Spneadborough nt Timil until June 12. After 
examining the apecLmen!> collected by Mr. iSpreadborgoglif I j^pent ;i 
few days in the Tjcinity of Trail that 1 might obtain a thorough 
knowledge of the planta of that re^n S4f they grew. It may be 
here ataied that both Mr+ Sipneodborough myself bad ixdleoted in the 
Columbia valley in lB90j when Prof. Macoun studied the flora mid 
fauna of the Kootenay diatricL Buritig the tiiue we were at Trail, 
Mr, W- T, O'Maro, w'ho^ J>arty T was later to joiti^ was working 
between Midway and the Simillkameen river- Mr. OTIaia moved 
m rapidly aeiti^ this part of the country that it was not thtmgh tad vis- 
able to have Mr. Spreadborough accompany him as there would be 
noitlier time to make large collections nor to properly prepare the 
specimens. This dry region ia one of the luost Interesting parta of 
British Columbia from a natural history point of view^ and will require 
to be tliorougbly examined before any general report mn be written 
on the country crossed by the rntomaiional boundary^ This exauuu- * 
ation should be made in May and June as spring and summer conie a 
nioutli earlier than farther to the east and west 

On June 24^ Mr. Sijpreadborough and 1 w^ent we«t to Caseade^ 
where we were joined a w^k later by Mr. O'Haru^H party. We 
romjLuied at Cascade until July bj when the whole party starte^l ea»t 
along the Dewdnoy Trail. The fauna atiil flora of the region about 
Cascade differs widely from that of the Columbia valley us at Cascade 
the drier country is touched. It la, in fact, the piant at which the 
planta c^bamcter^stic of the Columbia valley mingle with thohc of the 
ariti region west of Cusicade. 

The reniaiudor of the summer was spent betwocn Cascade and 
Waaota^ at which |miiit the Columbia river crosses the TiiteriuitioDal 
boundary. The progress of Mr^ O^Harew party being neco« 9 arilv 
slow, frL^|uent Hide tiips were modo by ^Ir- l^^preadborough and mv»elf 
for which tlic roquiaito trana|Kjrl and nupplies were fumiaJied me bv 
Mr, O’Hara. Every high mounUio within reaeli was climbed and 
though a few Hpoclea new to sciencic ami others now to Canada a'cre 
collected the results of the iunnuer's work In this respect were some- 
v^■llat diiappointing. This is duo in part to the fact that except in tlie 
Valley of the Kettle river at Caacade, there was no cliangointhe char- 
actor; of the count IT exnmincfl, and, partly because practicatlv the 
whole region traversed had ht^.n sur\eyixl m one time or another hv 
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anGEubem. of the OGulijgiciLl Survftj fUff who Uml brought hosutf with 
tlietn botimk-^l and other spocLmens. It waa nev^rthel^aa nece&8ar\^ 
that a t-homugh eitaiDiiiation t^hould be iiifido of the country between 
the Kettle and ColuinbLa river*^ and from the data oolloctad last 
f^eaaoD a ootwplete report now be written. Ai^ soon the anow 
fell on the higher motintains I retuitied to Ottawa^ leaving Mr, 
;?preadborough to continue the work caBt of the Golninbia river. He 
remained with Mr. O'Haia untH the end of the seaaon and added 
manv j^pecimena of birds and mainicuilB to those already ooUected. 
Following tuy instructional he paid spociid attention to cryptogams, 
tlw tlowering plan1^ there being out of season, 1 cannot write in 
terms c5f too high praLte of lit. Spreadborough’s untiring energy aa a 
collector and it would have Ijoen unposaiblo to attain anytldiig like 
such good roaults witJmut his nssistajice. 

Mr, O Ham affonled mo every nrjoded fiicilitY fur moving about the 
country^ and my relationfl with him un-d with Dr, Daly who aoooro- 
^lainetL the [larty as gpologwt* 1^ nothing to be desired^ 

TiiK Lmusuv. 

i>r, Johi* Thorffuni^ Littrctrutn. 

During the pant lourbeen nnmtliSf from November 1 to December 
;il^ 19U2, there have Ijoan distribuUid 13,910 pobtk-atioDs of the 
Cieological Surn'ey, eompriinng reportSp parte of reports, special 
reptirta and maps. Of these 10^224 w'ere distributed in Canada the 
remaiodor ^3,608) were »eiit to foreign L-iiuntriea os exchuiigci to 
univensiiica, sclcntilk and literary institutions and to u number of 
individual^ tuigaged in iwlontific pupsiiiti. 

Till-' sale* of (mWicatioflu during the above ]H?ri(Xl, incloding reports 
ttml niap*. numbeTed 4,735, Tlie lunoudt rwseived aint-c the j-uhlica- 
tlon of the lastt report, was 1641.79. 

were receivscl a* cloDatiuriA or eneliattijjes 3,554 publieniionji, 
iniluiUn,; reports, tnumactions, pfruecduips metpoita, periodicaln. 
l>aiuphleUi and maps. Besidcfj these, tlwre i^ere purehawtl 74 publi- 
i^ations. Tbo iiomber of peri>jdica1s snbttcribod for ws* 40- Tlio 
number of volofiieft bound Tvaii 260. Tlie number of letters re¬ 
ceived in conneetioii with the libmrr wob 2,252. The letters sent 
out by the library wm- I,S97. The number of neknowledgmfnta 
received was 3,655, and there were sent out 740 acknowled^ents 
from the library. 
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lliere flow in tii& library aboiit 15,200 volunie^ hesidt^ a large 
cotloction of pamphljet^. UiifortumLtoly■ as tw been frequently re¬ 
peater! [ii previou-S report^ tlie space avaikble for library' purposes is 
altogether insufficient^ and causes a large amount of Uflnoce^ry labour 
in Ending information aaked for It is to be hoped tbnt some pro¬ 
vision may be made soon to remedy this, 

Vl&ITOES TO THK MlIMUUM. 

The number of visitors who signed the museum register during the 
yt^ar was nearly the same as in l&Oli namely 

! 5 taff, AFFHOParATiOK, A>n Cobhespondence, 

Tlie strength of the staff at prefieflt employed is 

Tliere woie no change in the ]>ermflnent staff during the year. 

The funds available for the work, and tlio expenditure of the de¬ 
partment during the fiscal year ending 50th June^ 1902» were 
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The correspoudi-noo of tlie Department sIiowm a toiel of 7,S60 
letters sent^ and 11^239 ret-eived. 

I liavc the honour to be, Sii‘, 

Your obedient sorvant^ 

ROBERT BELL, 

Dcpiiijf ffe^ and Dtreertw*. 
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SUXtMARY REPORT 

ox THK operations OF 

THE GEOLOCICAE SURVEY OF CANADA 

FOR THE CALENDAR YEAR im, 

Tlie Honourable Clifforti BimSt M.P*, 

Mioibtor of the lutcrior^ 

Ottawa, 

SiR>—T loive the honoui- to submit the following Saiutrutr)^ ReiKirt 
□□ the affEbirij of the Geologiml i^un'cy Ifepartment for the calendar 
year 1903- It taiII be found to eoiitain an fijetoxnii of all tho ojatA" 
tiona carried on by the Department^ Imth at iieafl'i;tuftrterB in Otlawa 
and in the field, Aa in previous year«i it lias been the constant aim 
of the Survey So meet the expectations and rniuirementJ^ of the public 
En eonfoTJiiity wjtli She proidsiona of the Act gioveminj^ Siie Depart- 
inenfj nnd to give an economic and practical character to all its 
labours, 

Tlie Snrvi^v carried ocip ns usunh a coirtain amount of pAlwontolog:iaLh I'nwdiwJ 
3(4X9logicalj botnuicali cthnulogical and atchpwido^oaS invostigntionN, for 
all of which it cojoys, incidoaUllyt considerable ativantages vrliwh it 
is desirable to ntiliue in the interest of w^ion-t^e j but by fur the largCHt 
proportion of our work U directed to investiguting ai^ aiding the 
lievelopnicnt of the mineral resoarcua of the country. With this ciui 
in view^ the field-oficratioiifl each year are j^pread overall tlio pitiniJ4?eai 
and most of the temtorieg of the Dominion, while the indoor work 
consists (if cheiincal+ mineralogical and lithological rc^arcla^ drafting 
and mapmaking in all l>ranchi?a, preparing repolta, buUetins on 
>?coiiomic materials and other spiscial publleiitionB, the keeping of 
account-s, collecting ami tabulating atatisticTi mitie^ and w^orks in 
connection w ith iiiinerat products of all kinds, the care of the libnij^ 
iind the diflFerecit branches of the mujiieiim and of our large stock of 
kiiaps and field instruments, photograpiiy in connection with map^ 
making, the artLstic il rawing of fo«aiK supplying coLlectionK of nanuHi 
minoralH to ediuational mstitutions, the pr^parathm and installing of 
collections of saniplcs of the economic muieraU and rocks of Camuln. 
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at oxhlbULotu^ seocHng out the report^ maps amj other publicatLocui 
of the Burvey^ an csomespondence* attention to vfaitora on 

departmenUd bu^^ine^ etc. Tho editing and proof-reiaHiig of our 
pubtieatioti!^ occupies mueh of my time and tliat of ih& gecretary^ Mr. 
Percy Belwyn, who h very proficient in this work. Jllr. has 

also done good sendee m attending to the corroipondenee and other 
oMee duties during luy atwtence in Europe and in'the field. 

In the vast imaurveyed regions of Canftdap which may be rich in 
wfjric. economic minentls and therefore require inveatigation by the Suta'eyj 

a certain amount of topographical work is indispensable in connection 
with tlm geological reseairbeit The field work of the ^Juneyor Qeoeml 
of the Dominion and of the Commissioners of Crown Lends of tho 
several province is mainly devoted to dividing up> by straight Jines^ 
the unr)ccupied lands best fitted for agriculturoi and consequently the 
least likely to be of value for econoiDie minerals^ and these olfieers 
have no object in causing surveys to be made of the more rocky and 
disrant sections of the country. An it ts in such regions that the work 
of the Geologiciil Survey requires to be earried on, we are obliged to 
do the topogiaphical work pari pas^nt with the geologicaK in order to 
c<>ii.4tiiict proper mapg for the purpo^ of the Department. Therefore, 
the officers in ebarge of out* field parties shoidd be proficient surveyors 
as well 03 geologists. 

The geologiijal maps resulting from the combined toptjgraphical and 
geciiH>gicAl field-work of the various membere of the staff are plotted 
and compiled during tlie winter in the offices at Ottawa, by the same 
men w ho make the surveyJij aided by the chief draft^inan and seveml 
assUtants. 

FrltnUlHMH During Nsaiwii just ctoeed, less Help lias been ubtainKl fpQin 

*“”*»*"^ geologifstii outflide of th* Department iJuin Id tlie two previous ycim, 
Ptufeawor Emeat Hiycock of Acftd» College aided Dr. Ells in working 
otil the geology of Charlotte county in New Brunawltk. Mr J, A. 
Dresser investigated the relations of copper ores to their enclosiug rocks 
in the Eastetti Townshite of Quebec; Mr. 0, A. Young has ^ven tis 
u re}Art on the petrology of Yamaska ntouiitain and Mr, Charles 
Camsell has contributed gratvitously Rome valuable information in 
regard to certain rooks and loinerala in MsTiitoija, The flne gwlogiral 
niap of the Plctou coal-field prepared in thLt office and which is nf.«rlT 
ready for publication by the Sunej', is largely due to the labonre of 
filr. Henry S. Poole, extending through many years of practice as a 
mining engineer within the area^ representorl. Mr, Poolo lias, with 
great liberality, given tne, free of charge, except for some incidental 
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expeniieAt nn able practical report on tliie co&l-field to o^compaiiy the 
map. We are greatly indebtod to I>r. F. D. AdaoL^s, Profe®or of 
Geology at McGill Univeraitj, fur a very valuable reiwrt on the 
artesian wells and underground waters of the Island of MontreHlr 
wdiicL also contains additions to OUT previous knowlodge of the geology^ 
of that islands This report is the result of a number of yoars^ obser¬ 
vation and collecting of Information on ibe aubject^ and Dr. Adamic 
has geaeroualy presented it for the use of the publiCp entirely free of 
charge. It w accouipanled by carefully prepared tabloH of the ^ logs/ 
or records of boring:? and a geologioal map of the island and sur¬ 
rounding district Dr. Adams was aaristed. in the nold-work and in 
preparing the report by O, E- L^Roy, who vaa afterwartls^ for a 
time, courxjcted with the Geological 9ur\'ey, 


FIELD WOBJC- 

The held-wurk is, of course, the primary and most important of the Fisld-work. 
duties assigned to tlie Geological Survey and all our other 
labour? are eouaequent upon it Tlie various regions for the field 
o^rations of the ?*ea3on 1903 hod been judiciously chosen as the 
i^ultsdiave shown, Tlie wvoral portions of work done have proved 
to be tho^ffi most needed to meet present requiiement^. All the men 
sent, to the field were competent to carry out their instructionH and the 
segregate of new inforniation on geography, geology and a %'ariety of 
other useful subjects has added greatly to our knowledge of Canadm 
■Ev eryone cmploye<i was advised to exercise great care and as a conse^ 
quenre no misfortunes or * accidents^ of any kind occurred 

In the following brief review of the work acconsplished Uie various 
regions exploited are arranged, as before^ in order from northwe^rt to 
7K»utheast acro^ the continent- 

In the Yukon district, Mr. R. G. McConnell, without a profesaional 
as.'ilitnnt, coaiplet^^ the work which was intended to be done for the (listdckn 
present in the Klondike gold raining area. This consulted in tracing 
out the boundaries of the ^bffere^lt rock-formatlonii on the ground and 
Uring them down upon a contoured topographical map which he hod 
prepareil in previous ye*J^ by the aid of Mr. Frank Johnson and Mr, 

JiMoph Keele. Mr. McConndk while performing his geological work 
in this disttiett also kept in view fcho df^irubiUty of estabUshlng a 
w ater-suppU^ for eocrtnion uae in placer mining in the future, and he 
Ims prepared an elaborate statement on the subject for the iiifomiation 
of the commissioners who wen? appointed by the guvernment Wt 
summer to investigate thi^s matter.. The uiainteuance of a large pro- 
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duction of gold in tliia dUtrict in ymt^ to come dejvends priDcipttlSy 
on obtftini%^ a better supply of water than is pTOcurnble at present. 
Mr. ^[eCo^^el^fl mvestiijatlortN jifforcl further e^^idenco of the Iwal 
origin ol the gold of the Klondike area. 

I^nl^aa Work was begun in the Lardean dbltict in southern Britisli 

dixtni;:S il.C. \^y l^ofessor K. W. Brock aa geologiet, and Mr. W* H. 

Boyd aa wpograpker. Ttie latter is engaged in conatrocUn" a map of 
this region. Very little hatl heretofore been known of the geology 
which appears to be of coiiBiderable interest. Promising discoveries of 
gold in veina have been made its the distKct 

demand for reliable Luformaticm as to the Peace river country' 
cutinEry. inormaed considembly kiit year. With a view of aKcertainlug the 
true character ol the land and the climate of the npper or western 
portion of thia region, 1 requested Mr, Jnoiea i^facoun to undertake an 
investJ^tioD of m much as possible of the Pcftco riv^ir eountn^ in 
genemJt and the upper portiots in parttcular. He wm als^i to verifyi 
or oiherwi^eT the reports and opinions of others who liad preceded 
him. Accordingly, ho started as early as the ^icafi0n would 
unrl since his return, \\m written a report which wdll be issued 
soon as pa‘«sible, as a apecml publication of (he Survey, and may not 
appear in the Annual Report for the year, nor in the present 
Sumri^rv Report 31 r. Mactain wa^ assUted by Mr. William Spredkd- 
Ijoreuglh 


Cn*Pflt-lii iu 
Fkicky 

nw O.lMtJi 


Sb«et^ erwk 


The growing demand for ft supply of coal near the line of the Cana¬ 
dian Facifle rail way in the Uocky mountains nniuired this Department 
to make a geological survey of the region an.>und Uib ^^tion of the 
line and for a c<in«iderabte distance to the southwarti, for the purpose 
of ascertiuntDg the nature, geological relatlona and extent of such cojd 
?ieams were already know^n and of duMwiveriiig othere, Mr. D. B. 
Dowding, who was instnicted to undertake this wc^rkt examined Into the 
H^log)^ of the mountain^ on either side of the milw'ay front BanJT Hot 
£!$ptings to The Hap or on both sides of the CflACarle ami Bow^ rivora, 
iintl ainco his return he has ei^nimenced carving to scale a nioclel of 
this section, which will show artistically in colours the geological struc^ 
ture and the relations <jf the various strata which Lnclode the coal 
^aias. 31 r. Ekiwlingi acc^KCfling to iristfuctiona, also explored for coal 
about the head-w^aters of 8heep creek and this duty wms cRnded out 
successfully. He was asebtefl throughout the season by 31 r+ Fred 
Bell of 3Vinnip^. 


IntvrutiuUAl 
bmiiwl*r¥ of 

ac. 


On the International boundary', which is being located along the 40th 
parfdlel in the w^estem mountain regioti between British Columbia 
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and the i>f Washington, l*r- K. A. Daly crontiuuofl a g^oologtcal 

o:£ajuinAtion on lwhalf of CanadeL TSiia work cxtcndoJ ftoni tho 
hwmndaryt a* abase, to an average diiStanoe of ten iniJea from it, Hb 
report will be found in the preflent volume. 

To the isouthwetat of Hud:4oii bay, in the Severn district of the ^□t'heni 
Hudson’s Bay Company, whidi forms part of the vast tract now called 
Keewatiti, there was, up to last- year, a great unsun'eyed area, through 
which the Winifjk river flows, I requested Mr. William McTnaes to 
undertake a combined topographieftJ and geological survey of thle largo 
stream- Tlda he accomplished very suL-c«sfuUy with the aid of four 
Indians, but without any white assistance, and retilriiei!l to Ottawa 
early in the autunuL The accompany tug complete and conci^ie tepori, 
in which he givuri v^ry interesting ioformatiotj on all subjects relating 
to tlie oountrv traver^, demonstrates what may acc^mplisliMl in 
a abort wiawm by a single competent officer w-ith a siuaU party of 
aborigines. 

One of the c&noe-roatas fmm Lake Superior to ihc Albany river Niigigwo? 
crosses the height-oMand a distance northwartl of Montiaeanihert 

on the Canadian Facific railway and follows the Kagngrkmi river to its 
junction with the Kenogami at Mamina-wt^-ujattawa (The meeting of 
many waters). Mr. W, J+ Wibon of thii DejKirtineiit was instructed 
to make an instrumental surv'ey of thin route j aJao of the lower por- 
ti-iit of the Kebinakagiimi river os far up n.^ the jKunt to which 1 had 
surveve^I it downward iti I and of the Oi>sha-a-['MW-ka'tick. or 
Ridge river as far os it could be navigated by canoes, TlieAC: two 
Htreams and ahjo the PagwitehewaD fall into the Kcaogami at the aame 
phice as the Nagagaoiir ^^r. Wilson^s party w as nUo to survey the 
Drowning and Little Current rivenn, which flow from the west and 
jtdn the Kenoganii Sjetw'een 3ilamma-w^.mattaw'a and The Forks of the 
Albany. Mr. Owen O'Sullivan acted as Mr. Wilson'^ ftsaistant and 
these two gentlemen fully carried out my mstructions, accomplbhing 
all the work prescribed. They have plotted their surveys and are com- 
piling a map on which they will be abow^n, together with parts of my 
ovni surveys of I&70, 77 ^ and ^8T. 

In the country Ijohitid the Bruce miiie^ Mr+ Theo. Denis, wdio liafi Towt l;rthiud 
ifcjwiHted Mr. Ing&ll there in 1903, continued the work for pari of the 
seosoiif Oiisistai hy Mr. Uglow', On leaving this field Mr. Denis 
visited the salt W'ells and works near Wind^sort Ontarioi in order to 
obtain some necessary infonnation and Mr. Uglow was sent to assist 
Dr, Hugh EiU in finisliing the Prince Edward county map^heeL 

For the purpose of continuing the geological mapping of the Tema- 
garni lake ragioiit I inatrucied Dr. Barlow to proceed with the suri'ey 
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of the mAp-fih-eet adjoming the Temiskaimiig liheet, 5^9) on the 
west^ in which the geology would no doubt of much intonwt and 
where dopoeite of valuable oiioerais might reasonably be expectecl to 
exists 

The Prince Edward county nM^hfibeet {Ko, 110)^ iao«?t of which hiwl 
been worked out by Dr. B. W* Ell^ atSVl required certain areas to be 
completed in Prince Edward and Hostings counties and Dr. Hugh 
ECa, who had preidnuHly agitated in the surveys for this eheotr woh 
reque^-ted to do the necessary work for this purpoeo* 

The Surface geology of the province of Quebec on both sidK? of the 
St. Lawrence especially between Quebec city and Montreal was not 
jsufiicietitly well known and Dr. Chalmers was instructed to exoniine 
this region and cohoct all tlie information pcssible on this branch of 
its geology and also in regard to artoafian boringis within the same 
limitsL Bo performed this duty without any assistant and his report 
sliow-s that a large ainount of w'ort woa accomplished. 

The investigation of the gwJogy and petrology of the Tarious isolatecl 
hills of volcanic origin w bkl i stand out prominontly on the level plains 
of the aouthern part of Quebec has been making progress for a number 
of years through the taboura of several geolo^ta. A deicription by 
I>r, J. A. Dres^r of ShefTorti and Brouic mountains published in 
the Summary Report for 190L Daring the post wason Mr. G. A_ 
Young was carrying on an examination of Yamoska mountain and in 
exchange for some aid extended to him^ bo lioa given us tho Hhort 
report on thb mountain w^hkh k published horewiih, 

Cumr m ika Tlio exact mode nif occumuco of tlie copper ores of the Eastern 
Townships in relation to the containing rocks, being a question of 
considerable ecoEbomic importance in the practicai geology of that 
region^ l>r. J. A, Dresser has been engaged during the last two seatjons 
in investigating thii^ subioct. report, illuAtrateii by a map, shows 

that the copper is confined to certain ancient volcanica to w'hich 
prospecting should be confined. 

Xevi' Our knowledge of the geolcgA’* of Charlotte county^ Jfew Brunsw^ict^ 

Bniiuswii^, left much to be detdred. Accordingly, 1 requested Dr. Elb to supple¬ 
ment it by further examination, in order to determine inoipe certainly 
the boundaries of the formations and the geological ag«j of aome of 
the rockfi. He w'oa assisted by Mr. R. A. A. Johnston^ of thb Depart- 
men t> and Frofesaor Ernest Haycock, of Acadia College. Dr. Ella 
returned before the end of ti\e soasem in order to re-examine aJOino 
parts of the mica, graphite and phosphate regions, before preparing 
bulletins^ iijr pnbUeation on these economic mlnerala Johustou 
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and Haycock contmaed the ^ork In New Bruoswick till tlio clo«e of 
the sEiOfion. 

Tlie iptematic detailed geological snrvey wa^ cotitinued in the NaftEerii 
□orthcm (wrt of the mainlaDd of Xova by Mr. Hugh Fleteher 

and two assiatanta. The work of the Beason was oonBoed principally 
to Annapoli^ King^j and Cumberland eountleyh Mr- Fletcher also 
aided in the completion of Mr. FI. S- Poolers report and map of the 
Pictou coal-field wliieh are now mniy for publication, Mr. Fletcher's 
^^logioal rejijoardies oozmected with mapping and deMrribing the 
geology of Nova Scotia have now extended ov^er twenty-eight y(Sirs, 
most of this time having been devoted to working out tlie structure of 
the various coal-fields* Hia work is highly apprecutted by the coal¬ 
mining community and by every miner and practical geologist in the 
province, all of whom have the utmost confidence^in the results he has 
arrived at^ as set fortli In liis reports and the numerous^ maps which 
have been constructed by Jdm from his own surveys. 

In connection with the large output of coal w hich is now going on C3<jd in No™ 
in both Nova Scotia and Vancouver iBlundp an interesting feict is 
worth mentioning^ iiAn:ee1y, tiuit the only coal worth mentioning which 
is know-n to occur in North America on tUo immediate seaboaril of 
cither the Atlantic or Facific, belongs to Canaria, 

Tlie nature and artaiigciiient of the gold-bearing veins of Nova 
Scotia have been further investigatefl by ^Ir. E. E. Faribault and two 
asaistants^ During the twenty yeans ^Ir. Faribault lias been engaged 
in this work^ be has produced twenty-four plans of the gold diatrictaof 
the provincej of w^hich eighteen l^ave beeii already published, three are 
really for pubheation and the remaining three ore in the engraver^s 
liands. Mr. Faribault has also published numeri>ljs reports and papers 
on gold veins and gold mining and milling in Nova Scotia. He 
appears to liave arrived at correct general conclusions as to the gold 
veins of the province and ib now preparing a couctse bulletin on the 
subject Ho lias just been invite<l by the government of the province 
to go to Halifax and advise it in regard to the pending legislation for 
the eucouragement of deep mining for gold* His work already 
been of great v^alue in developing the gold resources of Nova Scotia hy 
giriijg the mining of this metal a permanent chumeter, due to a know¬ 
ledge of the true nature of the veins and the assurance of a cemtinued 
supply of ore. 

.Mr. A* P, Ia»w of this Department w'UB ploceil in eommand of the HoidBoa Iky 
Hudwn Bay Kxpedition in the SS* which wab cominiBsioned 

to visit the shores of Hudson bay and strait and our islands Iving to 
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tlie northwunl iif the niainlAntl of Caimtla or behalf of tlie Depart- 
n^entfl of the Geoli>gk"al Survey^ Marine and FiNh&riea and 
Comioander Low sailed from Halifax on tlio Sind of Angu^tt ^'ith a 
total ship's cooipatiy of 4.^. Bi>aidca having general charge of the 
OJC|i«dition, he was imtrnctiiid to make gieological notes, f^pecially with 
regarft to any tsecurrences of economic niinonils at all piaees which bwi 
not previously ^jeca viaited by a gis>io^st and lOOl'C partscDlcirly nc 
|i>calities w hich could only be I'caclml by u aea going vessel. He vtom 
also to make surveys, if possiblOt during the wintetj using the ship as 
a liase of ojiemtions^ and in sonmier in addition to other duties be was 
investigate the (ishories and do w'hatever work he could in Tintural 
huitoV}' and botany. Mr. C. F. King, of the Geological Survey^ w&a 
sent as Coinmandor Low's assistant for geology and biolog)^ It vk-^a-i 
expected thjit the ei^podition won Id spend tl?e winter in tha north¬ 
western jiurt of Hudson Uy. Interesting and importnttt geological 
inforniation will no doubt result from thb expedition. 


ROCli-SLlbS AT FftAX£. 

On the 29th of April a rock-slide of cotisidemble tnognitude book 
place from the face of the mountain overlooking the town of Frank, 
where the southern line of the Canadian Pacific railway enters the 
Crows Kesst Pass through the Rocky mountain^, Tlie telegtaphie 
ne ws of the dieter which reached Ottawa described it as a '* volc&nie 
eruption/" but those who inquirc^l as to its nature at the ufiSce of the 
Survey were imnicdiately informed that this was exceedingly unlikely 
and iiuleed a!itK!>st Impossible* 1 telegraphed to air. W. W. Leagh, who 
had worked in this loenlity for tlie Survey the previous sea5(>n and who 
was dicu in the viemity^ asking him to telegmph lue u sufiiciently full 
description of the phenomenon. Ho compliixi with my request, and 
his description was immediately placed at the dhpa-xil of theprofis and 
printed in the leading newspapers. 

CLAV-SLIDR ON LlfeVRF- BIVRR, 

A land-slide in the clay of the valley of the lifcvre Kver having taken 
plj|f« at Tuttle Rapids on the uwrnitig of Sunilay, llth October, Drs. 
Ells and Barlow were recinested to examine it as soon m possible after 
ita occarrence, as phenomena of tlibi kind are of vonie scientific and 
practical importance. Dr. Ells’ report on what they saw h illustrabed 
by a aketoh-map and ft photographic view of the ground that was 
a^ected. 
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Reference liaa been iiiafle to the discovei ? of acnygdaloid rock in Anivg^oid 
jrEHUtoba by- Mr. Cltarlea C«iflsell. Aa to tlii-i stibjMt, Mr. Camwll 
wrote me on the -2Mi of November m follows:— 

^ With regard to tlie occurrence of amy-j^loid fit the north end of 
Uike the Ijed^ Jire not very esLteaKjvc and are easily covered 

by a claim of 1,500 feet square, SinaUer ai^eas occur to the south-eaftb 
and north weah They ri-ie about ten feet above the general level of 
the plain to the c-ast* which ia low and awampy; while on the west 
theY ^^^an^ to dip under almost Iwiri^onlal beds of gj'paum. The 
am vgdftloid also seems to lie nearly honBotiUL The dip, if any* is to- 
wanls the west. The colour is usually reddish, but soiuetimefl it is a dark 
purple. Tlic cavities nwir the surface are nearly always empty and 
lined with a Cfiating of a white auhilance. Occasionally thej' arc fiUed 
with a gi'cenLsh earth or with ciystalp of zeolites^ bmall particlea of 
copper can lie seen with the mfcrwwxipc and some copper carbonata 

*■ Brnall areas of a jaisper conglomerate are associated with the amygda- 
loid but their relative poaition is uncertain. 

' About seven mllee to the south^eas^ on ^ugar Island in I-^ke Bt. 

Martin is an outcrop of crysitalUne trap roclCt which Mr. J. B. TyrreU 
deecnliCi^ and which, from hk afiaay, contains copper, and this 

rock probably has some cotunection with the amygdaloid. Eaiit of this 
are small areas of txjftrae-gTamCtl granite surronndc'd by liQic^t4]iie. 


DiBCOveuv or uilvrp avp cobalt. 

Late in tlic autumn, a discovery of silver and coV)aU> which appeani of 

to be Impm’tant^ was mode by men w orking on the line of the Temis^ 
earning railway at Long lake, alxiut five milesfiouthward of Haileybury 
on the went sliore of TeniLscaming lake. The metnk occur in veinip 
the silver, both native nnd m sulphide. The locality was visited by 
Professor W. G. Mitler, Provincial Geologist of Ontario, juftt before it 
became covered by snow, and he oonsidera the dkcov'eiy to be one of 
much preinbe. The veins cut alatey rocka, npparenty belonging to the 
Animikie or lower Cambrian ^series which carri^ the silver ores of the 
Thunder Bay region. These rocks are reported to liave l)een found 
also further noriht around the base of the outlier of the Niagara for^ 
mation which extends north-westerly from the head of the lake- If 
this should prove correct, there would he n prospect of finding other 
silver-liaaring veins in tiiis region, w berever these rocks occur. 
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WORK AT UEAPqCARTR^. 

In the preBcnt ^liiuiimry of the w&rk done by the vArions officers of 
the r^partment will also be found reports on that performed by the 
difiereiit indoor or honoe members of the stalTj namely, as to Chemistry 
and ^finemlogy by Dr. G. C HoffimanQ, the Miinea Sectlori by Mr. K 
D* Mapping and Engraving by Mr* C. O. Senecal, Palseonto- 

logy and Zoology by Dr^ J+ F. WhitH^vea^ Vertobrate FabeonLology 
by Mr. Lawrence M. I.pambe, Botany and Ornithology by Frofes^wr 
John Macoun and the Library by Dr. John TImrbnm. 

The reports, as to both the field and home work are printed as they 
were written by the ^"arioos officers themseh es, in enter that they may 
thus obtain full credit for their laboui^ 

The usual Amount of work has been done in our chemical laboraterr 
in connection with the exAmhiaticKii of economic minerals collected by 
the officers of the sEfliT or brought or sent in by othere, but owing to the 
t.«tabliAhnient of good laboratories in connection with the mining 
bureaus of the different provinces^ the amount of assaying which we 
iire re^iuested to do for prospectors is limited^ Jfr. Donald Locke^ 
who hail been appointed to do work of this kind, resigned on the l4th 
of September and Mr. M. F. Connor was appointed to succeed him. 

As in former yeans^ the mining section of the Department is prepar¬ 
ing a preliniinaTy stadsdeal statement of the mineral production and 
the condition of the different branches of mlmng in Canada for 1&03. 
The final details are only received from our corre?jpondent 3 after the 
close of tlie year and it is genemily about the middle of Febraary 
before the statement can be issued. This section has prepared its full 
report for 1902, whieli will be published in the cqurtie of a month or 
two. Besides a large amount of statistical tabulation, it contains 
chapters giving general information as to different economic minerals 
in relatism to the Domimoa. From this report it will be seen that 
Canada now produces a couAidemble variety of both metallic And non- 
metnlHc minerals, althougli it is within the rceolloction of manv^ tliat 
in the beiritoiy which now constitutes tlse DominioUp coal, building 
materials and a little iron ore were the only mineral products. At the 
time when the Geological J?un^ey oommeneeii active operations in 
a numljer of other WMiomic minerals were known to exists but 
only in small quantities. Since that time, and largely owing to the 
operations of the fiJun ey and the informAtion afforded by Its reports, 
its museum and ib* showing of flnesq^imens of nuneml-H at e 3 .hibit]ons 
at home and abroad,, other wmoraic minends have Vjeen disoo^xred in 
commercial quantities ar<l mom or less developed lo about the follow- 
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ing Older, historically t copper, coal and iron in larger quadtitiee, tcwl, 
petroleum and natural gasi, gold, irou-pyritea, gypsum, slate, ceiuent- 
ston^ salt, mica, grapbit^ apatibe, silvor, asbeatus, feldispar, nickel, 
ndc, corunduan, chpomic iron and colsalt. Id addition to thoWj a eon- 
eiderablo variety of marblee, giaui^ and other omamental rocka, 
geuia and somi-ppecions atones, peat, sbell-marl, ochneH and other 
materials naed as paints have been discovered in many places. 

The following minerals, mentioned in alphabetical order, are th<jae 
which were most frequently inquired for during the year i 

Asbeatus, borax, barytei celestile, corundum, copper ore*, chremic 
iron, feldspar, fire-clay, fluorspar, graphite, gypsum, iron-pyrites, iron 
sand, kaolin, raonaaite, magiicaite, molybdenite, natural gas, ^leat, 
pottery clay, pbospliate, soapstone, silica sand, talCj vanadium, walf- 
ram, sine ores. 

In the Department of Paleontology, the reports of Dr. T\''hit«ivi.fl pairtontologr. 
and Mr. lAwrenco M. Lnobe show gratifying progresa. The latter Ima 
completed for publication a work on wj-fetrafe fossils from the North¬ 
west Territories, entitled ^ Contributions to Canadian Pabeontology,' 

Vob III., (Quarto) Part II., illustrated by eight tine plates prepareil 
by himself, which it is inttmded to jneproduce by the Heliotyije proceas 
in til# same manner aa the platee in hia lust volume on a similar suii- 
ject Profeasor Penhallow’s paper on w-hlch was contri¬ 

buted to by this Department, waa published dm ing the year in Vol. 

XXI of the Transflctions of the Royal iiocLety of Canada- 

The BMlogieal work of the year has related princii?ally to Oinitho- Jiootogr- 
lOgy. Dr. Wbiteaves has udded a number of wts of rani eggs to the 
ooUection of the eggs of Canadian birds already in the museum- Our 
large collection of bird skina has been enrichofl by numeroua a^lditions. 

Professor Macoun has nearly completed his third ond hist volume on 
Cmiadian Binis and thi# important book is eagerly awaited by omith- 
oli^ste all over the continent. 

In the Botanical Division, Professor Mocouii's work was wnfiiied botany, 
to the lower Ottawa vsJley and was devoted largely to the Fungi, of 
which be has now found no fewer llian 1,100 species in Uiis part of 
Canada, The 10 new species of violets of Prince Edward Island, 
discovei-tti mostly by Mr. T-awrenoe W. Watson when employed by 
the Survey, Imve been deacribed by Professor Green of Wellington 
and figur^ by Dr. Tlieo. Holm of the same city. It is propoeorl to 
publish thoete descriptions and figures within, a short time. Die 
deacriprions and figures of the ten new species of plants from Hudson 
bay are also toady for jiublication* 
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^uniiflary Rept>rfc of the Oeologioal J^urvoj for the caleDckr year 
lB02p pp. 4iJ2, with 7 3 plaU^ atid & mapa. 

Part Ap Vol. XV*, ^nth & mepSp platen arid sections by the geological 
cory)». 

lEeport on the Geology and Ph^-aical Chamefeem of the Na^tapoka 
Islands, Hudson Bay* Part DD, Vol XITL^ pp, 31, by A, P, Low* 

ileport on tlie J^ection of Chemistry and MincraJogy, Part E,, Voh 
XII Lp pp. S7| by G. C HofihiaRn. 

Section of Mine^ Atitiual Report for 1901, Part S, Voh XIV,^ pp, 
160 ^ by E, L. Ingall and J. !^TcLeislL 

Annual Report, VoL XIII, (new ^des) 1900, Englisli edition, pp, 
747, with plates and ii^ps. 

Report on the Cambrian RocIrH of Cape Breton* pp, 246 and IS 
plates, by G, F, Matthews 

Catalogue of Canadian Birds, Fart li, pp, 413, by John Moooun, 

Mesozoic Fossila, Vol. J* Fart V** (and last). On some additional 
fOM^ils from the Vancouver Cretaoecma, w'ith a revised list of the 
species therefrom. Illustrated by 12 plalei, by J* F- Whiteaves^ 


PaWScaiioos Since January l?fl, 1902, the Geologi^l Survey l>e|>artinent haa 

two pubLiBhed 26 reports^ which embrace the following aubjeefe*, viz.: 

Geology and Geological Surveys, Pala'ontology, Botany, Zoology, 
Chemistry and Mineralogy, Mining nnd Metallurgj^^ 4 rc, Within the 
same period the Departnicnt has also j>ublislied 3 S mapst Iwth geohig- 
leal and topographical, besides 15 diagrams^. 


iUpH. Thu nunih(*r of geological maps published within the calendar year 

1903 WAR 2 T and of diagraniH, 15 , 


The 38 maps, above mentiuntKir are all of a superior character, both 
ns to accuracy in w hat they re|>resent and ns to draw lug and engmv. 
iiig. As mentioned in the report uf the Ge^^grapher of the Department, 
in addition to the above, a conRidemble number of map^, some of them 
finite elaborate, are in various stages of preparation, and four of 
them are nearly compieto, Xo map is engraved for the Department 
until sufficient field-work luie been done to secure accuraev, and each 
new map must give enough frtwb mfoniiatioji to justify tlie eipense 
Dqto^r o! publicatio[n In the colour printing of geological maps, we have 
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grently facilitated aiul the jiroc*™ f^>r tlie productioa of tmy 

nurribcc of tlQi.! vi-ith a minimum of pricitings, by adopting a 
variety of pflttoms pftmllel riiling In four direottoni^ iuiil by over¬ 
print ing these with different wlonrts in various w ayjf, after the miioner 
of tite ^ three-colour sy^teio-" 


FUBLICATIOXS 1!Y THE GE01XR>1CAL SUIIVEY OS ECONOMIC MINERAIA 


Tlie leading feature iti the work of the Geologieal Survey tiiroughout pLiiiitnaicMiJi 
its whole hislorv lias Wfi the attt’^ntion |jaid to mbiEti^ a ad oixincunic ■ 

ruineralH. The publications of the Department devoted to this Bubjeet 
aggregate more than ^00, besides about 4M maps. Ttiosw: are in 
the form of llepf^rts of Progresss^ Annual Re|>i^rta, ^Smuuiary lleporU=g 
Special Reports on individual minemis, on conl-Helds and other mining' 
districts^ on the Minrnd Wealth of BritiNh Columbia and the Mineral 
Rewjurces of the pn^vittre^ of Quebec and Xew Eruiiswi^k, IlulletinH 
on HeenoEnic ^liiierals, HandlKHjks on the 5ame subject b>ruse at exhb 
bilion>s full l>esc.nptive Caititlogues for the same purpose, etc.p publiBhr d 
thi-ougliout the whole eitisitvnee of the Survey. A biief enmnenitiini 
of tliese publicntionB is given further on in the present report. In 
ad<Ution to bluing the various reports, etc., mentioned in thia 3bst| the 
priudpal oHicei's of the Deijartment luive alwjiy?s endettvoured to kwp 
the minei^al wealth of Oiniida before the world by means of articles 
rewl before boeielies, inatitute^s, associations, etc., or publiahe«| in the 
scientiffc and tcchninil Joiinials n»aj|^Kinew and papjer-i or in tlieTranS’ 
nations ur Pf^iceedings of these bodies. The number of such articles 
has now reached more thfiu 100^ while the total number of tiui olhciid 
publieations of the t^urvey on economic geology, cks^^ified as above is 
over 600, ?Os just stateih 

Another chief meauH adopted by the Purvey for bringing the uiiiieral YuJub of 
resouiccs of Canatk beftire tim people of all iiatioiL% waa by making 
hue displays of our niiiicral products at the numeixius Internationa] 
Exhibitions winch liavo been held, beginning with that uf in 

England, Scotland, Ireland, oti the continent of Europe and in differ¬ 
ent citicH in the United States of America, at the Indian and Colonial 
Exhibition and at exhibitions held in Canada itselL At every one 
of these exhibitions, which vrere more or less comijetitive, it may be 
tnily said tluit the Cana<lian exhibit was in every way the bewt^ Our 
eollections werealwayjj aecouipiinied by full Descriptive Catalogues foi- 
free distribution which were tlieuiselvcs pre^se ami excellent reports 
on the minerals of Canafla. The^o valuable collectums wore on 
licveral Occasions left for permanent exliibitbri in the cities to which 
they had been Although special grants may have been made to 
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help to defray the coat of ooHeeting, tranaporting, installing and 
exhibiting the« collection, still they wore always a oonsiderahte coat 
to the 9iH*veVi both in money siul the tiine of its oflicets- It is, lhen>* 
fora, marvellous that Such great services could Imve been rendered the 
country at such a small wst, by the ahove mentionod liberal publica¬ 
tion, by striking displays of our economic minerals at so many Inter¬ 
national Exhibitions and in the Museum at headquartera, all simul¬ 
taneously with tlie Tigorous prosecution of the examinations of loining 
districts and of general geological and topographical surveying over 
half a continent, for the mc»t part lying in a state of nature. The 
comparatively rapid progress which has been made, in spite of artificial 
hindrances^ in the development of our mineral resources, now yielding 
upwards of S«0,000,000 a year, b due to the above cffiirts more than 
to any other CAuso- 

The reports of the Survey, having always been devoted mainly to 
economic geology, it was not considered necessary in the past to publish 
many separate reports on economic minerals, but ns unavoidable delays 
are apt to occur in the issuing of our Annual Beports, which have now 
become large volouies requiring maps and otliei’ illustmtioni,, it wojh 
decided Eo wsue^ rtt more frequAGt int-i^rvaK ^ part of tlio iDfoTniution 
fo: merly given In these ot in other reporEn, in the fono of ftopamte 
piibUcatioiw, under the nwiie of Bullerinn m hidirldual mineralSp tim¬ 
ing diMtrictep Jtc,p AAthey might be required from time to timer m order 
to keep the iDformutioii thereon ftjs to the whole l>oinipion consEantly 


up to dnte« 

During the past year, bulktms of thhi kinds have been cotnpletod or 
are being propared on the following HubjeclHi— 


PlatinuTii; printed. 

5Cinc; printed^ 

Manganese; in pn^ 
^lolyfHlenum and Tungsten ; 

ready for press. 

Nickel ; lu prejiaration. 
AAl^tua^ printeik 
Coal f. lu press, 

CoEDmou fcialt ^ Ln pre-ks. 
Infusorial Eurtli ; in press, 
CtUTJiidum 5 in prepamtiou. 


Pigment**; in preparation. 
Shell Marl; printed. 

SliirJL ; ready for pre$«- 
Gnipliito *f 
Apatite 1' 

Peal ft 

Geologv^ of tbe (Clondike Gold 
DiAtriet ; in preparation. 
Roofing Jilfttea; n 

Gold in Kova Scotia. . nr 


fk^sidea tbe above nineteen buUoUnAt the data are being assembled 
for others on tbe following nabjectA, oImo in referenep to tJie whole 
iXafidnlon : copper, iron, building atonefip marbles^ gA'psuiiTp iron- 
pyrites, Stones suitable for making hydraulic cement, clap, bricks, tilea 
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Atid pottorjt (other than corucduni), petroleum and lULtuml 

g^roa, omameii tal aiid ^ml-pfeeioua Htoiim. 


□03fl!lID> OP dABiMDA tT^DtrSTAlAL 


The manager and secretary of the Dominioct of Canada EahibitianT 
Dfi J+ O. Orr» haetn;^ eoi^EiJted me in regard to the poesibility of Toraato. * 
having the econondv ininorala of the country properly ropr&iienfced at 
that exhibition^ which won to be held in Toronto from the 27th of 
August to tiic 12th of September, I referred the matter to younself 
and the Hon. Mr, Fwher, aa ever^'thing portaLuiDg to exhihitioiM had 
been transferred to the Department of Agricnlture at the cItM of the 
T&rh rnteniational Exposition of l&OO. In this case, howes-er, it was 
decided that the Geological Survey aliould make a suitable display at 
Toronto^ This conclusion waa reached barely four w-wks Ijefore the 
collection re^^uired to be installed in the exhibition building, Mr, C. 

W, Williinott was asked to suporintond the worfc^ and the whole matter 
was very snccesslully carried out. 

Our large and representative collection proved to Ijc one of the most Cbaitwur of 
interesting features of the Exhibition and altracte^l great attention^ SkmSu 
not only from the Canadian visitors, but it was also very favourably 
commentefl uyon by distiugulaluxl atrangers from Europi> and Uie 
Unlterl States. There ie no doubt it did much gt^l in calling ntten- 
tlou to the great mineral wealth of Canada, It was aw'arded a diploma 
and gold medal. After tlie close of the Exhibition, tbe nianager and 
aecretary sent me the following letter 

* Dohisiox op Canada Industrial ExuiBmoN, T>ttpr fc™ 

Toronto, OcL n 1903. th* 

‘ Dn Rouprt Bell, 

Ge<A Survey Department^ 

Ottawa, Out, 

Dkab Dn.,—I linve to tliank you on bdialf of the Boord of 
Directors of the Association for the magnificent exhibit which you 
«fent to our Exhibition^ We located it adjoining the display of tbe 
Jubilee Pre^^nts. Every* one wa? loud in their preuses, and expressed 
their ai^tonishment that we possessed such rich and valuable mmerals. 

^ We cannot express too highly our appreciation to Mr. WilUmottf 
for his devoted attention to the exhibit at our Exhibition. His 
arraDgement of the exhibit was nil that could be drained, and the infor- 
niation given by him to the inquiring public greatly appreciated. 

Witluiut A doubt the exhibit was a fe^iture of the Exhibition, and the 
Jury' on uwanl^ have awarded the Exhibit a Gold Medal and Diploma, 
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waa found that there a ki^-^ majority in favour of going to 
Mexico for the meetuig of 190C. 

List of Pu&iHiCATioKa os Economic ^Eineiials by the Geomkhcae 
Survey op Canaoa. 

FuVllc*tk>nH The following ut a Uafc of the principal pulilicatioag bc&ring on Eco- 

(KicwiHHDi^. Minerals and 3lUnitig District^! m €aUiKl 4 lr i^wued by the 

Geological Sun'ey. The list consiiriscts the subjects which have been 
mther fully written up or which liave been the object of special inv&i. 
tigation by the vanoun otHccrs of the Depjirtiucnt. Tliis doen not by any 
nieaiJA ropresient the total amount of infonuatioii of a direct cDniinemal 
charHcter contained in the lleports of the Sim*ej+ Scattered thraugh 
the varioos reports are nuiiierouj* rcfereneeii, often important^ to niineml 
oceurreocesj ores, inine% Such references of thia kind appearorl 
in the reports published previous to are entered in tlie Index 

to ReiMirtiSt IS63-18S4,*^ while each of the volunies of the New SeriiAS 
of Reports $iuce ld8o contains its own index. 

ftetortaof Besides these the regular annual reports of the Chemical Section are 
in their nature most largely economic^ and of these liave been pub¬ 
lished since the ^ • Geology of CAnada, 1863,*^ was issued and some S 
reports previous to that volun^e. Tiic annual reports of the Aline?* 
Section of the Surveyp gb^e not only a statistical ju'csentnient of the 
ndnenil indu strict of Cnnad^i, but special articles are also embodied 
each ycar^ gi^’ing in condensed form descriptions of Canada^s ecanomie 
mineral districb* and rtssi^irec^ Of theset 10 have been ksued since 
I887p when this branch was inaugurate^L 

Tn addition to the alH>ve publicationsr there are perhaps an c<]i4nl 
number of the Geological re^iorts on districts ampj>c<f In the usual course 
of the Sun ey work which inclu^le information about important groujis 
of economic mineral deposits and on mining districts. 

Of the njapn isauedp at least 100 cover specific mining districts. 

KnumtnttiAin. To sum up — the publications of the Survey on econotiiie'aubjecta are 
aa follow j— 

Special economic ]>ublicationu75 
CThemical Section Reports, . + . "20 

Mines Section Reports ,, . .. ^ +. * , .. ... . . ^. 16 

Genend Geological Report^ which include dettcriptlotis 
of mining diatHctAt occuiteaces of economic niinerali^ 

&e.p about. ..p, 126 
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BuUiatLiis prepared, in course of preparation &nd puhlUh^ 

to January^ 190+^ ..... ^ *, + , ^, ,., . .. IS 
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In all about 1105 puVdications of direct economic interetjt mnv there¬ 
fore be obtained from the Geological Sorvej'. 
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OFFICERS' REPORTS. 

Klondike DiaritiCT, Yckon TunmtOHV. 

J/n McC^n&lL 

The principal work <if the #ea^n et>ii^)i«ted of a jHnnewbnt detailed 
cxaminAtlon of the geology and mining re^urceti of the Klondike 
region ; but before proceeding thorcp a abort trip w-as maife to Franks 
Alberta, with Mn Broekp for the purpo^^ of examining into the causoii 
of the diiwatroua Und-slide whii^h occurretl at that piece in April A 
abort report on the slides with miapa and iliustrationK^ wa^ prepared 
IjCifore leai'ing for the field. 

I left Ottawa for Dawson on June 12, and amvwi there on June 
the 24th. The three months of open aeasi^n remiuning was spent alto* 
gether in the Klondike gold delda^ witli the exception of a few d&ya 
occupied in a trip to the conl'tield recently openeil up on Coal cteekp 
and in a liurnc<l examination of the OgUvia tangCp at the heaci of 
llock creek. 

A preliminaiy examination of the Klondike gold fields was made by 
tl]« writer in 1899, and a report of it published the following winter. 
It ia intended to re*write ihU re|Krrt during the coming winter and to 
a<ld to it the orlditional inrortnation acriulris;! since. It is unneceAsAry 







SUVXARY bePDBT 


35 a 


MW.] 


therefore in thiis f^uniiiiftry to give any detailed deaoriptioii of the 
dtHtrint or do more than refer to »amv of the changed conditional. 

The gtdd profJuction of the Yukon Territory since the diaix^very of PwriyatioD 
the Klondike gold fields in l!^&6p is valued by the Minimi Section *>f 
the l^pArtmnti nt nearly $96,000,000. The production hj yoanj is aa ^ 
follows T - 


1896 . 
im.. 
1896. 
1899 . 
1900 . 

1901 .. 
1902 . 

1903 .. . 


300,000 
2 , 500,000 
10,000,000 
... 16 , 000,000 
22/iT&,DOO 
16 , 000,000 
... 14 , 500,000 

12,^.000 


8 95 , 8 i > 5,000 " 


The whole this great aincunt, with the exception of about CoiiJitwn tjf 
$1,000,000, credited to tlie ^nailer cnmpa^ was obtained from tbo 
various Kiondike creeks and benches, and pHiiciimllj from HonanTA, 

Eldoradn, Hunker and DoniLuion creeks^ and the Eonanzik Wnches. 

Tlic decreasing production Binoe 1900, in spite of the increasing use of 
machinery, is largely due to the gradual e-xIiaustiDn of the phon<^ 
menally rich laputH on Eldorado and Bouan/a creeks, and on some of 
the Bonanza benches, and do^ not mark n correti^ponding decline in 
the mining industry of the region. The number of creek claims 
workcflp and the amount of gravel handled, liavc increased rather 
than diminbhed in recent years, but the av^emge gm<le of tliu 
gravel mined L«s mneh lower. Very few clFiima, if an v% on the more 
important cref^ks are being abandoned, even when eompdetelv worked 
over, as there is a general expectation that must of them will pay to 
bore-worked, especially if a wator-aupply system is e«itahLish^p and 
some of them are being re-workixi under present conditions. Worked- 
out claims on the richer portions of Eldonulo cret‘k an? worth from 
810,000 Eo 815,000 each. 

The highdcvel gmvels, so far as placer mining is cimeemedn show a Ittwl 
greater signs of exIutUHtioa than the creek gravels. Work almost gr*vpj*, 
shipped on some of the principal Bonanza hills and the number of 
men employed is eteadily deerea.sing« These gravels are much deeper 
than the cmjk gmvel.s, usually ranging tn this respect from 50 feet to 
150 feet, and only llie lower three to Hve feet ov^cr part of the area 
covered, is rich enough to work bv the ordinar)' methods. They are 
16—A—3i 
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well ijituated for hydraijHckiDg, but tke scarcity of local proventa 

the general iid4»piion of thk niethofJ^ 

Ko new creeks of importance have been dLficovened since 
although in some cases creeks and portions of ereeki^;, which h&d! been 
staked and partiiilly or wholly abandoned^ on account of the low grade 
of the gravels, are now being worked. This has occurred in the case of 
All Gold creeks a tributary of Flat creek. Tlie lalley of this creek 
was staked in the early days of the camp from heatl to mouth - a ft-w 
holes'Were sunk to bed roek^ but m no particularly rich spots were 
discovered, the daliuM were all, or nearly alb abandoned. They have 
been re^staked during the last t wo SifyarSons and pay gravel Koh lieen 
found at a number of points. Tlie limgest pay-stretch, so far discovereeb 
ocenrs near the mouth of the creek, where several adjoining claims 
being worked. The imy in light, none of the claims yielding much 
more than good wages and some scarcely that. All Gold creek hcatla 
witlj'Dominion ujiil Hunker ercelu^ bu t tlow^E in the opposite direction 
towards the Flat creek depresaiou, and it Ls the only creek draining 
the eastern and northeasterti slopes of the Klondike kills on which 
gold in paying quantities has so far been discovered. Tlie general 
character of the valley and of ttiQ gravels conforms to the general type. 
Ttie White chajinel gravels occur in considerable volume oii the left 
Umit> along the lower portion of the valley, and are ovorkid near the 
moulh of the creeks us k the ease on Bonanza and Hunker creeks, by 
is>undf?d river gravels. They rest on a bench of varying w idth, cut 
into the aide of the vedby at an elevatiun of fi om 150 to 250 feet 
above the present erettk-b'rttomj the clovation increasing,^ els usuid, 
towAttla the numth of the valley. The ^iVhite cluwinel gravels of All 
Gold errek have non m far, yicldoiJ gold In paying quantitu'^. Fair 
pi'ospects are repurted Inniu a couple of plaee^t^ but on account of the 
scarcity of water for sluicjng purposes, practically no work Jiiis Ijeen 
dom;^ 

Tlie lower part of Domiuiun creek, like All Gold creek, was largely 
abandoned after the firnt rush, but h now, particularly between the ^ 

mouths of Gold Run und Sulphur creeks, one of (Jjo busicfct k^calitias 
in the Klondike. The volley of Dominion creek from Jansen creok 
dowri to the mouth, is very wide, the fbU along this portion averngiog 
from a third to half a mile in w'idth. The pay streak in tlvese wido 
flats w^ diflieult to hnd, and It required the pjitient ami systematic 
prospecting of ^leveral seusotw to define It along tlie valley. The gravels 
are not high grade in the Eldorado meaning of the word, but most of 
the claims yield fair returns when carefully worked. Tlic depth b? 
bed-rock averages alxjut 3b feet. 
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The gravek an the lew^r part of I>ornifiiaD, 8dphur and Gold Run Low^ 
creeks diiFer from the ordinary creek gravels of the district They eon- 
Hint of a deposit of Tvhite Allicions gravels in the lower part and flat yellow 
gravels above. Tlie ktter reprcseii the wash of the stream at present, 
but the former probably belongs to the period of the high-level ’ftliibe 
channel gravels. At lirst sight it appears peculiar to find these gravels 
on Bonan^ Hunker and other creeks, nxeupying high benches, while 
on Tiomlnioii and Sulphur creeks they underlie the pre^nt vallov 
llatA, but the appar<^ot anomaly adniiM of an e^isy explanation- Their 
elevntcd position on BcnnaDza and Hunker creeks Ihlh been explained 
in fonaer reports as being due to an elesation ui the country, which 
git VO the stream*! increased grades and oisabted them to cut deep, steep - 
sided secondary valleys in tho lSi>ora of their old channels;. Both 
BonaiiTa and II unker crook st discharge almostdiroctly into the Yukon^ the 
master stream of the district, and thev were affected iMinedintelv bv 
the deepening of the Yukon valley, l>omiuion ciwk, on the other 
hand, empties into IndUn river, many miles above the junction of the 
latter with the Yukon, Indian river i-i iuelf a eompatati^+ely amall 
strelIu^ and the increa-'^eil cutting power which it actjuirefl in common 
with the other streanjs after the elevation of tlm countryj. has been 
expetided in the lower portion of the valley and Ims not^ so far, 
materially adeeted the upper port ion, A secondiiry valley, in places 
narmw'Crl to a canyon, is traceable from the mouth of the Indian river 
upstream to a point alx>ve Quartz creek, w here it merges with the 
oldei- valley. The wide flats which form the bottom of the valley of the 
main ntroaui, and of the large tributaries like Ootuiixiori creek, above thia 
fH^int, correspond therefure, in a general way^, to the old vnUevs of 
Bonanza and Hunker creeks, now repreAent^ by high benches^ and 
not to the present valley bottoins. The white gravels on Dominion 
creek are comparatively thin, seldom excrscdlog 15 feet in thickne-ss 
and at plac^ ure aljsent altogether. 

Tile jifty-gtreak on Lower Dominion commence^ at Gold Kuii creek 
and is apjiarently a cimtiriuation of the paiy-At reak of that creek, ns no 
paying claims Imvo so far fen discovered above the mouth of Gold 
Hun for s^everal miles. The iwiynatreak haw Iwon trac&i down the 
valley Jilmcwt to the moulh of Australiu creek. 

The great reduction in the coat of mining, which bus given value to 
these comparatively low grade gravcla, is due not to any radical change uiminir. 
in the methcjcL of mining, »a fnr ns the laying out of the work h eon- 
cemrtk hut b> the great cheapening of freight rates up the creeks since 
the construction of the government roads ami to the general iiitm- 
duetion of machineiy. The oHinary equipment of a mine on Dominion 
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Creek coats from $5^000 to $8,000 on the grtmnd, atkI consi^tn of n. 35 
lo 50 HhP, boiler for fumiMhtng power^ a hoist- Emd ^If-duinpiDg 
bucket, worked bj an 3 to 10 HrP. engine, a centrifugal ptimpj with a 
rdaL^inch diacbarge for elevatiog water for alulcillg, driTen by an engine 
usual It of about 15 H.P+ and a sumll Worthington pump with a three- 
inch diischarge ajid a one inch nozzle for thawings or a set of points 
when the thawing done by stcaim The operating expenses of an 
ordiELory pUnt, witli one sliift and night tha^idng, amonnte to about 
$100 per dajj and from 50 to 60 cubic yattij; of material are mined 
and sluiecfi daily- Tlie cost of handling a cubic vard of gravel hiot 
been reducxHl nearty one-half ^nec 1 

The two methocie of mining coinaionly einplojed in the Klondike, 
I'la.t by open cut, or by lioisiting and drifting, are described in the 
Sumniarj- Report for 1899. These mcthfds are atill genorally ein- 
jiloyedj the principd change being in the substitution of innchiDcry for 
hand Inbfmr. In a few however,, attcMupta have been inadi.% 

more or less successfuUy^ to introduce cheaper methods. A drtiJgeT 
OiigiiMillj intondiHj for vrork on the rj^wis liver, bos been operjuing on 
Bonan^ ereck for the lost three fwiiisona. Tlie work done has yhown 
that when the gravels are tx^mpletely thawed out, they eon be mine^J 
very cheaply by dr^sciging, but when fro^ft Ls encounterwh timwing, as 
in the other methods must be rt^jrte<l to. In dr«Mlging also the bed¬ 
rock is not iSeeD, and theire alwnys some uncertainty In regnr^l to the 
eompletene^Tis of the recovery of the gold. Where the btKl-rock is hemJ 
and hloclty, thegidd often sinks down along the joilltage and bwldiug 
planes to a depth of -1 or 5 feet, and fj^uneof it Uiust almost iireessarilv 
be left bel^iind. In soft Ijesl-rocfc* on the other hand, the recoverv^ of 
the gQld 15 probably nearly eomplete. 

Htenin Novels are employed on several claims in the district^ and 
where the C4>nditioita are suitable, they handle the gravels and certain 
kinds of bed-n'jck cheaply and effectively. Tin* i>yerh"ing muck rec^iiIteH 
lo be aluicefl off in the ortlinarv way+ anrl the gravehi must be thuWExl 
out before good work can be doiie+ 

Another atlempt at cheap mining in the creeki introduces the 
hydratpllcking principle, but it still only in the experimental stage- 
On Gold Run creek two claims have boeo equipped] with long Chinn 
pumps and bucket elevati^ra. The pumps and elevatora^ each about 70 
feet iti height, rest in a sump, excavated 12 to H feet in bed-rock. 
The gravels are washed into the sump by a fitpeam of water under 
small pre^^nre-, and are carried up by the bucket elevator and dumped 
into the sluice boxes. The China pump elevates the water uses! m 
hydraullcklng and it serves again to wash the gravels. It is propowl 
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to mitie A number of the tUiuia on Oold Hoa i;r«ok by this method ii 
the t^u ejtpeKmentaJ pliwts pjrove Huocei^fuL 

The high lovely ch&Tiii^l gnivok along Boubuzk and Hunkor Hy4riui]k-tc. 

cpeokst^ APO ^till ^Argely worked by the ejtpen&h^e einlring And drifting 
method, and nntil an adequate water-supply is e^tabliished, thia 

in the only pouaible luethiKl on the majority of the hills. A ounilKn' 
of utteinpB to hy<imxilie tUea^ gravels have bwn mode, Iwth with 
gravity water and wat^r pumped up froin the ereekB. The pumping 
method has betni generally URsnccessful, aod can only pay when the 
gra veils are ^xtr^iuely rich, owing to the high peict> of fuel» Wh ere cheap 
gravity w'ater is obtainable! however^ the reBults liave been veiy good. 

The Anglo-Kiandike Gimpaiijyp under the management of Mr+ Coffee^ 
hosj been opt^rating soecessfully for the poet two seaisona two small 
Uydranlic planto, one on Tax gutcb and the other above Boulder creek. 

The water is Sumed and slphone<l from a point on Boulder creek about 
three miles above its month. A Bupply of about 200 ioeln^i^i available 
for a few w^eekts in Bpring and autumn^ and is iloHveml under a head 
of nearly 200 feet. In ifr- CofTee's repairt to his company for 1902, it 
ia j^tated that in a run of 22 dnyB, 20,000 cubic yards wereduiowl and 
tliat the actual hydra ulieking cost was under 1-5 centis per cubic y'urd. 

The total operating expensest including ewit of plant and cleaning bed¬ 
rock, amounicfl to 35 centa per cubic yard, or jier squarR yard 

of bect^rr»ck. in the same report it is stated tliat the average cost of 
mining and Bluicuig by the ottbnar}* drifting method smounted te 
per yard of bed-rock ^ or nearly three Llmt!^ ils much. 

The Elomon^tration of the feasibility of hy^lrsulieking Biicce^ully 
tlic frozen hill gravel is Import^uitk but under present cireumstancev 
Can only be taken juls^antuge of to a very limiteii extent^ as the avail¬ 
able local supply of ^avity water is small and intorinitt^rit and is only 
obtainable at a few' points^ 

Tlic White ehannel gravels have a total volume on Bonanza ercok Vpluu>A of 
and its tributariua of approximately 250,000,000 cubic yattitt, ami on 
Kujiker creek and it^s tributaries of 200jCM>Oj(M>0 cubic yards. They 
are everyw^here inure or leas auriferous, and sutbeient work Iiuk already 
been done t<» prove that a targe proportion^ &t leust, of the w^hole 
deposit would pay to hydraulic if water could be obtained at reo^nahle 
rntc£. The present price of water delivered on the hills is ^7 per 
Bhiice-heod per hour on Lovett guleb, and ^ to $9 further up tbe 
valley, and even at thcAC rates some work is posaihlen Thfj^e gravels 
an' very favourably situated for hydmuUcking, as they neat on com- 
piimtively narrow benches, cut into the sides of the valley^ at eleva¬ 
tions of from 150 to 300 feet above the present valley bottom. 
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^i 4 «ru Qu&rtz mlnirL^ Id the Ima so far made little 

likLi^krkir, A many elalms haTe been staked ojid some developnient work has 
been done. Quart* vei;i-s oocur everywhere but are usually small and 
iiLon-persistea^ and the values are very irregular. The large veim^ 
from 6 to 10 feet Ln width which arc ocwtionally feiund are usually 
lenticular in shape and iioun narrtiwdm along the strike. The veins 
often carry more or less feldspar^ and in somo respects resemble the 
pegmatites. 

Yiolct gronfi. Some work was done duriug the past season on a claim in the Violet 
group, situated on the suaimit of the ridge separating Eldorado creek 
from Ophir creek, a tributary of Indian river. The workings consist 
of a short oi^cn cut and a couple of shafts. Tine open cut fallow's a 
qoai'tz vein 5 to C feet in widUi, broken by h riuuilwr of Aiiiull faultn. 
The vein strikes with the enclosing schists in a south'easterly dinectionp 
but dips across them. A shaft Las been sunk a slKtrt distance uurch 
of the vein lo intervept it in dcptli, mid it k inteniled to continue it 
dow'n to a deptii of 150 feet. The quart* contains consLdemble iron 
pyrites and near the surface weathers to a rusty colour. Sonie gulena 
m also preijeat The gold vuluea variable, but are HtateiJ to average 
from ^10 to $11 per ton. 

TAUJitiD cn<‘k- A visit was made duriug the season to Li^pirLe cre^^kt north of the 
Klondike, where a large number of claLiiui have been staked on a liand 
of fieriedte .schr+t, the ordinapy pjuntry rock of the district. Only one 
claim was workud during the past season. This claim is situated south 
of the deep valley of Huiter creek, a tributary of Lepine crock. Ths 
schists here are traversed by a wide dyke, probably an acid sndesite 
and Ijoth schists and dyka-roek am coEnpletoly (lecoinposcd to a depth 
of at least 15 feet. Tl^hs dotsjnjjwe^l insterial constitutes the ore, A 
tratisway^ hu|f u mile in length, has been built, find tlie ore irannned 
dow'n to fluiter creek and treated in a .small •cyanide plant. Hhe 
result of ihe season’s opemtiontf h not known. A number of sp^dinens 
were colleeted, w-hicb aJre l>etng a^yed.* 

Ora ID Os4lvk4 Considerable prospecting was done during the Kcasfm in the Ogilvie 
ninge^ nortli-east of Dawson, and a number of olHims were locat^ on 
Rock creek, a tributary of the Kluodike, nnd on Spent toil Fawn cret-k, 
a tributary of Twelve-mile river, but only a few of these wore 
ined. Tlio rockn on the south-westerly slope of this range consist of 
cherts^ dark sUites, shales and quartzites, with oeca.>iionaI bandK of 
tuffs and green Kehi.sts, a succession very similar to that on tho Upper 
MacMillan river, .\reas of igneaua roebf b1s«> oceur, pHilcipnlly syen¬ 
ites ond diorites, and njn the North Fork of f^pttted Fawn creek 
exposures of an intojnestlng leudte rock were found. 

* Th^ Wtultsi will AppfAT A* nh apiwndll to thj* l-nliimr. 
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A m^rkod feature of tbe range w the peculiar formfl of tlio moun- tkiiipiureat 
tains in an nren of Ayenite porphyry^ which exlenda froai Spfjttefi 
Fawn creek northTi^anl across Twelve-mi le river. This rock h sitrongly 
jointed vertically, and weathers into ruLnonSp wedge-shaped ridge?^ 
surmounted by lines of sliaip pidiiacles and lofty towor-aliapod peaks. 

The piLlarod character of the region is so remarkable that the proa- 
jiecftorH liava given it the nasna of the tombatoqc country. 

A nunibev of claims have been staked in this Bvenile an^a^ prin¬ 
cipally in siEnalh IrteguLarly shaped inclusions of nltered slat#. No 
veins were seen. The inclusions contain varying quantities of pyrita 
anti weather to a rusty colour on tise surface. They are repurto^i 
to carry gold A small vain, a few inches in widthp carrying galena 
and pyrite, occurs on the North Fork of Spotted Fawn creek, in a 
porphyry dyke cutting elnlca and quartzites. The vein is too small to 
lie ^f value. None of tlie prT3e|a^cts examined appeared promisizign but 
they show that the region is metalliferous to some extent and may 
therefore contain deposits of vnlue. 

Yarioiis efforts have been made since the Klondike gold Holds were Lipah*. 
discovered to utilkse the lignite seams in tin? vicinity, A longii narrow 
area of I ignite-bearing rocks, probably of Tert iary age^ occurs alutig 
the base of the Ogilvie mngc. and Ijos been traced from the Klondike 
river^ in a north-westerly direction, to a point beyond CliflT ercx'k+ a 
dLmance of over GO miles. The streams rlraining tills |x>rtioii of the 
Ogilvio range cros& the lignite area on their way to the Yukon^ niid 
on mwt of them outcrofKS of lignite coal arc found. Some mining hns: 
l>t!ea done on Kock creek and on CtUf creeks a small htrcaini entering 
the Yukon from the east a few miles below Forty-mile river, but work 
hi now stopped nt both placeSh 

During the puAt c-oimdemble work has been done at Coni Lignite 

crock by the Coal Creek CtjMil ^Mining Com|Mtny. The seam worked 
cccucM on the South Fork of Coal cret'k at nn elevation of 960 feet 
above the Yukon, and the workings are connected with the Yukon by 
a narnw-gauge mi I way,, eleven miles and tlirec-iiu(?LrterM in length. 

Tlie seam worked^ varies in thickness? fix>in 4 to II feet, an I Is over¬ 
laid by 3 iuchcii of clay, followed by 12 feet of modemtely bard Hand 
stone. The floor consistg. of 6 feet of clity+ reatiog on 16 foot of 
yjindstoiie:, below which bi a band of black shale. The seam dips to 
the soutli-cast at an angle of 45 degrees for a dbttanee of 210 feet from 
the surface, and then bends round and dips to the south-west. Hie 
principal w'orking consists of an incline 490 feet in length. The lignite 
is liauled to the Yukon Over a narrow-gauge mil way just coioplclcdt 
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and token up the river to BawBon^ a dbtonce of about 50 mUea dd 
bar^^. Buiilcorfi of 500 toti-s capacity are in course of oaDstructlon at 
the mine and at the river. 

TliO ixiaL from this seam is of good quahtyp and ia very ^imiJar 
to the CEff ereek coal, an an&lysia of lA'hioli i& published In the 1901 
Sumiiiaiy Koport- It k pure for a Hgnjite, and haa been ufhkI with 
aatlshictoTy re^uJta, both for steam and heating purppt^ It ia Eiold 
at Dawson at 016 per tom The price of spruce wood—^the usual fuel 
—IS goiierallj 01 to 03 pi!tr coixl at Dawaon, and 08 to 015 on the 

ch'ekitr 

A second lignite area occurs south of the Klondike un Indian river. 
A emaU se&m outcropping on Ruby oreeki a tributary of Indian rivi-r, 
was worked to some citent during the winter of i&02j but haa ainue 
been abaiidoiwHl, At the time cd my visit the tunne] had faLlon int 
and nf>thing could be learned in regard to either the character or si^e 
of the seam. 


Tin La11I>EaU DlEfTHJCT, RG* 

.Ifr. (Th. ^jvtk. 

INTROnt/CTlOS. 

Tlie iu>>ntb of May and the hret half of June were occupied in 
examining the Fmnk londUlide, writing a report thereon, and laying 
dow n the geological lines on the Boun^Jary creek topographleal slicotr 
which had juat been I'ompleted, bo that It w os not until .Tune 18 hat 
I jset out for the ordinary held-work. 1 was aoconipanied by Mr. \\\ 
H. Boyd, of this olEre^ who again took charge of the topographical 
bmncii of the workp Our inatruetienf^ w^ore to commoner the explor¬ 
ations of the district lying north of that embrace in the W^i 
Kooteniiy inap-shcet, rtfcvntly issued by this aurvey. Tlieaf^ covered 
by this new map-slieett which may be noh^rred to as the I^rdeau shcott 
Is that lying between t^hroedor crec-k, the head isf Sloean lake, and 
the mouth of Mosquilo uroek, on the aouth ^ Advert canyon on the 
north; tlie divide between Kootenay lake and Duncan river and the 
Upper Columbia waters on the eaaf, and the divide l»etween Columbia 
and Okanogan waiters im the Our inxtrucrious were to con¬ 

fine the work os far aa pro^-ticable to the southern half of the Hhretv 
Since the triangnlation of the West Kootenay sheet woa carrie^J north 
from a ahart booe near the southern portion of that district, it would 
not hmt further extension northwards, jio it woe deemed advisable to 
commence the survey of the new ehtsot at Reveisteke on theniain line 
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Ilf tho C,P.R., fchitd tying on with ij^ntvey?< of the railway bell made by 
the Dominioa Land!^ Birajich. 


ilevel^iloke w'as aceordui^dy seleeted ae the basis af sjperatiooa for fk^rktoVc^ 
the isetuson, A tangent of five miles uii t}x^ Arrwhead branch of the ba*^ litusi 
C.P.lL near Ue^eliitote whieh had been nieasuwJ by the l>ojniiiion 
Lands Brancli^ was used as a bas<^ and from this the tTiaogulation of 
the Tiiountaiiis w^as eommeDced. The triangulation vfob earned on to 
Arrowhead on L^pjifr Arrow lake, and aeroes to ^Fi^h river. A 
miencjimeter atirvey was made of the ija^t Bhoro of Upper Am>w lake 
U}Sy%. Ijecm ^5prinj!f?^ there tying on to the ^rvey of theColnnibia from 
the IiitematioEial boundary Uno, which li^d been mud* during the 
exploration of the w^est Kootenay ehii^ec. Ketuming^ a lcig~snrvey was 
marie of tlm wiieit shore from 8t-. Leon to jVrrow'head. From die 
Revelstoke Arrow liead triangulation a strip of otnintry about 20 miles 
wide was survived Emnth'eaiitward to the end of Trout lake. Tlie 
Umndaries of tliia area are Boyd creek on Fish river and the Lardrau 
li uncan Divide, on tlie north-east, and the Truut and Arrow' Litke 
Divide on the sijuth-wfst. Included in this area are the ^sorth-eaet 
Arm of Upper Arrow' lake, the district about Camborne, the district 
about FeiTi^uson and Ten-mile, and the Trout Lake diktrtet. Tlie new 
district of Poplar erwk on I^nlenu river, which sprang into import¬ 
ance on aec<mnt of the gold diniiaiverioft made there this summer, was 
also ejcaminefl. 

Tlie season was eKcejitionally unfavourable for field-work. The 
winter snow did not melt on the higher ground until late in July* 

Tills, with the broken weather, made it impoflflihle to carry out the 
Work on the peaks tiQ the entl of July, August was al!M> & wet month 
and on thi^ 4th of September work on tlw? loftier ranges was stopped by 
fronh snow-falls which continued during the inonlli. On Sept, 19, on 
account of the unfavournlile w’oathor, field w'ork wb* abaridont-^i, and 
preparations were made for returning to Ottawa™ During aLiD<.Wit half 
of this short season the wi^ather made effective field-wiwk impossible. 


PitVlilOuBAPHY, 

The district liet^ in one of the moat rugged and pictureiajuc portloiM Pbyjiio 
of the Selkirk mouDtaiii& Huge-, masaive mountaints culminating in 
lofty jieaks^ Hupijorting numerous glaciers and perpetual snow- 

fields, are seperated by steep wall &rk tiarrow volleyB. The mountains 

Nort—^TI n^ bci&rinRri in tltin reiMirt™ uiiftiii allkffrwue ere nufEthiTtic. Thi^ 

loc&l %WTiAlkin tlk# insy he Lah«in aa about 2^ drgTWff w-t. 
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are in. aa early stage of their life husti>n% and an^ therefore thortmghlj 
AJplrie lii chBniet4jr, The AjtUade of the mouniauuj grArlTinfly in- 
cressea going northward and eastward frotn the head of Cpper Arrow 
lake, from rather mom tliaft feet to perhapa UpOOOp north and 

of the Duncan river, VVesit of the Golurnbia river the onuotry 
13 ntso rugged, Ladiridual peaks reaching 9,000 feeL Though the 
Columbia valley ia tl4ually taken ba the dividing Line between the 
Solldrka and Gold Ranges, it is probable that in atroetnm and time of 
formation, the range jml west of the upper part of Upper Arrow lake 
will be found to correspond bo the Selkirkfi, its position being explain¬ 
ed by an armogement of the ranges ^?n ^tehdvnj like those of the 
Rockies, 

Them are two main longibudiiial valtejs in this pirt of the countn% 
which have in general a north and south trend. These are the 
Columbia and Amnv Lake valley In the west, and the Dunmn- 
Kootenay valley In the easl-. The valleys tributniy to these, in the 
districE esiamined, depend for their flireotion largely upon the local 
structural features of the rocks. Tlje mckfs^ fire nnjatty stratified or 
schisOise, folded in general along north-weat and south-ea^t axes^ with 
a vertical system of miisterioinb at right angles to the direct ion of 
folding, Coiifonniiig to this structure, the valleys are norths west and 
isouth-east, or at right apgles to this<, except where in due need by local 
peculiaritioA* One of the most important «jf theiije vallevs is that of 
Finh river and its continuation—the North-east Arm uf Upper Aritiw 
lake, which comm in from the north, cutting acrc^ the strike of the 
rocks, Hic chief valley of the district ia that of Trout lake and Ijir- 
deau river^ which foHowijig with con.^^kierable exacirtt^sH the strike of 
the Twk, forms a natural highway between tlie North-east Arm and 
the Duncim-Kootcnay valley. A Himllar north-west and south-east 
valley, farther Aoutli, fonna a botweea Nakusp on the 17pi>er 
Arrow lake and the head of irilocnn lake. 

Tlie smaller valleys are deep, narrow and V^Kaped j the larger stcet^ 
walled and U-whaped. Tlic gradient of the lower part of the valley i^ 
usually steep for a fnw milea, trenched into a canyon near its mouth by 
the t^ocupying atream, Thir middle portion lias a modemie slope, wdiile 
at the extrenire head it rises steeply to a funnel shaped basin ora pKvrk- 
like arophitheatre. THh.^ vallei-s ilissect tho district in to a ti umber of 
niountHin ridge*, having in general a north wcat^uth east trend, with 
offsetting ridgis at right angles. These moumains are big, blockv 
masse* tcrmiiiating in rugged, narrow-, aermted Hd^ whoee eveuNkf 
line is relieved in detail by numerous pinnacles and NpirgH. This even 
sky-line suggestive ^^f a dh^dectcfl peneplain, which is a H’triking feature 
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ill a panoramic view' from almost any jaeak, h remarkable in eo moun- 
Uinous a district. It seem^ to be due to simieue!^ in physical and 
.Ytnictural comiitions of the noeka ovor a wide arm^ with perhaps pian- 
dtioD by the Cordillerian ieo-^iheet. Where the country roek ia granite 
or limestone* the rdountalns are loftier and tha ssky-HdO becotnea un¬ 
even. A thin band of liincHtoDC {know n locally as the “ Jimedike ”) k 
A conspicuous feature in the topography. It forms woiige-shftpe^] 
ridnj-vw which riNO precipitously aiiove the HurnjUiiding country, Rud 
weather into castellated and fantastic forms resembling the famous 
Dolomites of the Alp«, It formerly was the dislde lietween atreaina 
dm hung into the Duncan and Lardeau rivets but many of these have 
now sawn through it by a headward growth. 'Hie ridges do not tajwr 
off gradually os they approach the valley, hut run steeply <iown to the 
salley level Tlie ends of the ridges numing into the larger valley 
have all been truncated. 

The Columbia valley niilo and a half wide fjfom Eevelstoke to 
the head of Arrow lakej and very flat. The river with uinnerous 
ialaiidM and r^loughs winds ba^k lUid forth between the basis nf tho 
moiintains. When in flooci, large areas of the s'nJley arc under water. 

The head of ,tho lake h silted up with matA^rlal brought down by the 
river. Tliu shores of Arrow lake rise rtoinewhat precipitouslvj e- 
cially in tho Qmtj foi‘ the ftrtit few hundred feet, w here a rock-terrace 
of varv'ing width occurs. Above thist the elope?i are again steep. T^^e 
tnountaiu olope on the north of the North east Ann is prccipltocs- 
TTie head of the Ann is {jilted up by Fish river; in high w'ater ita 
delta k flooded so that high-water und low-water map^ of the head of 
the Arm differ %'ery muterially, I1ie Trout lake-hardeau valley from 
Beatoiu rkes about bCMK> feet in the first three and a half miles. From vAJky. 
the finst lake to Trout lake its ^lope ui so gentle that the divide 
tjetween 8taubert creek and Trout creek can only be rletecte^l ihe 
dow' of the water. Trout lake^ which occupied the central stretch of 
the valley k a fiorddike body of w'atel: about IS miles long w'ith an 
liverage width of uboul half a mile. Tlic lieail of tl>e lake has a 
straight gravelly Ijcach. Along the west Nkle, the beach is contiouou^ 
to Five-mile creek. Ttie shores for the rest of its length are prech 
pitous except where tributniy streams There funs piojcct out 

into the lake The valley which is remarkably straight^ contracts neUT 
the low'or end of the lakcr from which the I^nltau river issues through 
a rock channel. The lower part of the Ltirdeaii %'jflJley Itas & low' 
gradient Numerous sauudiugs w'ere taken of Tnmt lake* which 
proved the Ijcd to be flat transvcrsly^ and baaitl-^liaperl lougitudin'illv. 

Tho shores run dow'ii at an angle of abt»ut 45 deg. The depth gf tho 
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mam body nf the kk« la about TOO feet, tlie deepest point, nearly 
opposite Eight-mile creek, being T6& feet. At the hcad^ the bed dropa 
rapidly, bnfc toward the outlet it gra^iually riBesi in the narn^wa it 
mriea from 120 tA> 200 feet, and Is 06 feejt deep at tive outlet. Its 
depth IS tkuJS greater than any found in the xVrrow lakes or in 
Kootenay lake, though not so great a? that of Slocan Uto- 

Tlie deepest point tisoertalne^l in the Korth-west Ann of Upper Arrf>w 
kke was 500 feet—about a quarter of a mile east rjf Whinkey point. 

Since most of the valleys are hangings with respect to the valleyri 
they are tributary tcK, the streams occupying them usually debouch 
tViroDgh eanyoius at the heads of which are watotfanisv Thus the dia^ 
tnet ifl plentifully suppiled with water powers for Ixail purposes. On 
Fish river and Lardeau creek this feature U aecentuatefl by 
hard nxk near the mouths. Thus, while tlie ^^alley of Fish river is 
wide and tint above Camborne, l>etween this town and ita mouth it is 
constricted to a narrow gorge with sttjcp gradient. A band of Bilicous 
rocks thrtuigh which it cutii h a contributory cause of this. The 
smaller valleys are occupied by moimtain torrents, thij large hy lakers 
or large swift-flowing Ijinoks or rivers. O^dng to the liea^y precipi¬ 
tation, pairticalarly as snow during the w^inter uiontbs the brooks are 
well supplied with water during the greater part of the year. 


GLAriEES JiSD OLAClATlO^i, 

While the tO[w»gniphical features^ of the disirict are manifestly dui- 
to the eroaiou of a region of uplift by river actiori^ there is ahuudaiit 
evidence that the resulting features have been mofJifieiiby tlie aetion of 
ice. The toixi of the ridges ha%^ been bevelled nlf and cirques and basins 
scoope^l out. The larger valleys where ice could act, liave been changed 
from V-sliAped valleys to steep-walled U-shuped ones, the ends of the 
ridges truncated so that tlluy rise almoptly from the valleys like 
gigantic cut-banks. The liede of thew? valleys have bt>eri scoured and 
deepened, si> that the tribiitary gong&i lie alcove a-s hanging valleys- 
Tninsported botildem are scattered over the niounbiin aides and on 
the ridges; ixtck surfaces are «eowJs ilut<s:i and HtHuted^ All the 
higher mountains cany' numerous snowhelrls and glnciers, i>n the 
aoutheme3C|Ki»ure3as weU as on the more protected ones, of tho 

glaciers and Hnow-fLeida are several miles wide. The distanre to 
which the glBcieri5 dc-wend depends upon the aiae of the siiow^ficld, the 
decUvityt cAposure, ami like factore ; but few, if any, get boiotv 6,100 
feet, and inmt of them terminate at about 7,000. From the small 
terminal moraines, in some csm^ lying l>e}'&nd the end of the ice, it i» 
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bii be iiiferred thftt the'giimers kave retreated mpidlyr Thin oonc+u 
aion mceivea support from evidence that the lower part« of the 
were recently Occupied by icer ThuB Pool Creole vjilley must ha’^'o been 
CNDcupiwJ hy a glacier as far as Catnp creek at no remote periNid* The 
>’^lley ia V-Hhaped with ateep walk (SO" and 55^ resiiiectivoly), and 
although some tnbntarie^ enter it and anow-si^lide^ are numerous, littk 
debrk has aa yet accuniulated in this [nwt of the %'alley^ Quo tribu- 
atreain runw across tho valley to join Pool creek over a bed of 
boulders 10 or 13 feet above the level of the valley, but this rained l>ed iw 
Only a few feet wide- The glacier^ have, however* retrcetCNl little during 
the lost lew yenT!i+ In oise cioye trees were found growing close to the 
end of the glacier. The present glaoler^ aro therefore merely rt>iniianb« 
of largo valloy glaciers. In the country to the north and oast these 
glaciers are still of large rlitiu^nsious. lliough com|hariitively smalb ^hc> 
glaciers of this district have eojisideitiblo thick^ichis- Some are one 
huiidn>4i or more feet thick, even at. tbeir lower terminals. Thev are 
tniveryed by nmnorous crevai^t^^ which makes travel over them some- 
wiiat dangerous. Tn summer, at least, their nioi eineHt is rapid for the 
streams W7hicli issue fiom them are cLarged, capociHlIy during the day^ 
with mck-meal freni abrasion, and the gidmliug dow-n of tJieir graxiud 
moraines. At the head of Bear creek, vrliere a gtoclcr from Pool 
ridge discharges over a precipiee, each day while we were ^eatii|»ed 
tliere, the thunder of iee-massesbreaklri.g away from the end of the gla¬ 
cier would be heard, ao that the movement of this Ico-masH must have 
been a considcrahle number of feet per day- At night the nioveaient 
seems to bv rtomcwdiat arrested. TIioho VRlIey glaciers Iniii'^ pro^iuced 
rock l^Asins and cirques at tlie head of the streams, but in slates and 
sehista these are usually not well preserved, unless the glacier has onlv 
rerently vacated them, the stroaiu altering their forms to funnel-shaped 
basins. For tbia reason, if for no other, well-formed cirques are less 
common than in granitic roeka. While some of the glacial phcnOTncna 
arttftcc^mntetj for by the action of locsl gli!y.ners, n^iny of the nb?Ten.'ed 
facts can fm\y be explained by the action of a large Ic&^sbeet travelling 
southward, which covered the whole country with the possible escep- 
tion of MOine of the higher [jeaks. Kvidcnces of this ico-shcet which 
Dr. Dawson has called tlic Cordilieran glacier, are to be found all over 
sonthem British Colunibiu- The h>&al glaciers may !» considered os 
relic^^ of fcliifl fomicr ido-shcet. Tire direction of tike lower part of the 
Ice ma-^s controlled by that of the larger valleys which jt filleti 
It flou'ed southward thoiugh tlicm- In thsies the striation is there- 
foo! futrallcl to the sides of the valky. The upper y*ftrt of the mass, 
however, was only slightly ofTcctod by the topography, so that the 
stnation produced by it on the high ridges and [H<aks give the general 
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course of its movement. On &^prc>at mountnlCt which is &,C00 feet 
high^ and which is fut on all sides by deep viillej% the rocke are 
beautifulty ftutcN.! and poli^hc^l hy iee flowing in bearing of 12S“ m 
jM-ovcd by seA'cral of the criteria for recognizing the direction of ice 
movements. Crmstng tJie ridge at the heati of Mohawk creeks at an 
elevation of over 7,000 feet^ the glacial striar ran 137" and 137\ 
These also^ from t)io local tO|jogmphyj could not hava been produced 
by local glaciers. Boulders of a porpbyritic granite which occurs about 
20 miles north, &m found here and at about the same elevatioii otl the 
PoohLardean Cieek divi<le. The direction of movcinont of the Cordil- 
leran glacier in this district, therefore, corresponds closely to that oh- 
-serA^ed for it in other parta of southern British Columbia, where the 
average direction is about S. SO* East (AstT.)^ 

There is strong evidence of the important eflects of abra.'’inn by this 
ire^mAM.^ of this evidence has already been referred to in 

describing the fiord-like cliAitu;ter of tl^c htrger valleys, the production 
of high-hanging valleys etc. A characteristic result ia the production 
of lake basiniL The Trout lake Lardeau valley contains tbrcv of these, 
that of Trout lake being the moat important. Trout kke, as we 
ha%'e seen, is 765 feet deep, has a rock Lip, and tboro is a rock divide 
aboA^e Its hescL There is no evidence of Important faulting toroj but 
everj- indiCditlon that the valley bottom is a huge * dug outJ Tlie 
^ lime dikoa* are much more precipitous on their southern faces tlian 
on their northemp that is, on their southern face the slates have been 
much more beaitily erodeth There are no dinferences in the character or 
attitudea of the beds to e}t plain this fact, which is most reathly aecouote^J 
for by the plucking action of the€k>rdi[leraii glacier. A pot-hole occurs 
in the rocks on the jiouth-w^ost «horu of the lake below American creek, 
wbkrh has probably been produced by an englucial stream, 

A little boulder clay occurs under the gmvels at Arrowheads Ter- 
rac«H of Hilt and gravel occur at a few protected points, particularly 
^ along the lAirfleau river valley. The highest one observed wjie at an 
elevation of about 5,000 feet They are not so numerous, nor do they 
reach the elevation of the tciraMs in the more southerly and less 
rugged parts of British Columbia, but this is easily explained by tho 
character of the country and the greater erosion. 

VEr*ETATIOV. 

The larger valkjf^ and mountain sides are, or have been, well for- 
ceted. with valuable timber. Bine, hemlock^ Ekmgliis fir stid giant 
wLar and tamaroc, are the mont important trees from an economic 
standpoints Tlie boles are of large diameter and are straight and tall 
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In the aiiifitter valleys, And At piinte, hi the Urger, the iiiiinericiu?p (§now- 
slidea have cut swathes through the timber. In some plucses they keep 
tlie mountain sidea and vaUey bottoms swept bare. The timber 
line has an altitude of about 7,500 feet in favoumble locations, but 
ufauaUy the accumulationa of snow, inowslides, etc., prevent timber 
from growing in any quautitT much above S,000 feet, and in many 
places less than this. Except where snow-iilidea cut away the timbcPt 
allowing a rank growtli of grass and mOunUin weeds there is no horsfr’ 
feed at the lower levels. Higher up where timber grows in p&rk-like 
clumps, and above thnbcr-Uiie, tlie feed is usually excellent^ Under¬ 
growth is dense in the timber tip to about 5,000 feet. Owing to the 
heavy precipitationp forest fires have not done os grejit damage to the 
titiiber here ae in some other parts nf British Columbia. The destruction 
by forest fires might in port be prevented were it not for the apathy 
of the people toward the loss of this valuable resource. Unfortunately, 
lUAny regard thU mode of deforestation vrith approval as aiding pros¬ 
pecting. Electric Atortns however, an important source of fires. 

■\Vhilo camped on Arrow lake, four Aepamto firoa wore atarbed within 
a radius of B miles in an am of BO degrees, by one thunder stoim, KimI 
it nut htpe^n suxeoded by a couple of daysP rain, much valuable timber Electric 
would have lieen defitroyod. On several occasions I have seen bod fir^ 
started in this way in the tncuntaine—rtomotimeA by electric storins 
that w'cre unaccompanied by any min. Mo^rt of tlio valuable timber 
has been appropriated on Upper Arrow lake and iht tributary valleys 
and on Fish river and Trout lake valleys, ^w-mills are in operation 
at Arrowh^Saud, CoiuapliX;, Trout Lake City, aud a couple of large mills 
to saw lumber for export aro iri course of construction at AriMwhead. 

Tlmljer for mining purposes can usually be obtaiuerl in nbundance on 
the spr»t, unless, of course, the location is above timber-line. Above 
timber-line, heather and alpine flowers grow in great luxurianiiio. Rocks the 
Some successful experiments In the cultivation of fruit and otlier crops 
Ivave been made in the Lardeau^Tiout lake and Arrow lake valleys. 


OEXEItAL OEOLWT. 

The district is largely made up of sedimentary rock& These consist 
of fiark slate, with soma bands of dark Carbonaceous limestone and 
inarK sandstones, conglomeratoa, tuf& and rocks formed by the meta- 
morphiHin of theae^ as phylJites, micaceous, homblendic, gametiferous, 
schists ; spotted, and pyritiferous phyllites, talcose schists, cak-«chists 
and cryfftAUlnc ILmcatonc^ But eruptive rocks ore also huportaiit- 
Green diorite and gabbro-porphyrito rocku oceuri uauaily nearly or 
cjuite parallel to the bedding of the sedimentary rocks. Bands of 
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gTEenUh chlqritic Bchiats which represent the«i iwk* in a 
condition nre nbundant. Ih kea of A light greenia^hj yellow-wcnthcring, 
porphyritic rock occur Uiroiigh a long belt of countn', and granite intru¬ 
sions occur to the north and south-wcat of the district, while Jn places, 
npUtic and pegmatitic dykoa proceeding fryiii them are very uumeroua^ 


THE 6TRAT1TEI> ROCKiS. 

The sliales are dark, more dr less earbonaceous ri»cks„ in places some¬ 
what calenroons and merging into carbonaceous mark. They are 
tludly fissile^ with the cleavage parallel to the bedding. In places they 
are uTilEcicntlY massivo and cleavable to form rdohng-^lateT^. iforo 
cammonly they are found altered by dynamic, and m places by contact 
luetamorphiflm to phjlUtes and achista. The phylUtes arc usually dark 
to lead-colciuricd rockV the incipient development of mica giving them a 
glossy or nacreous appearance- A graptutoid phyllito isnot uncommoiiT 
especially near orenicposiits. At «omo points, particularly approaching 
the belt diaracterized by the ‘lime-rlikcfl^ cubes of pj-ritc ace plenti¬ 
fully developed, giving the rock a spotted, porphyritic appearance. In 
places these cubes are one inch in diameter. On Tiout lake road a 
thin coating of (luartz is depOf^ited around these cubes. Sometimes 
thin Imnellne of quarts ana intercalated through the phyllites. At 
home points the orjAtalb^ation is more sdvancedt and glossy Bcricite 
tichists result, Hornblendic schists with the hornblende in thin 
needles, and garnetiforoua schists ari? abo produced. The ecliiatd W 
come coarsely crystalline and gneissose only dear the granite contact 
and where the rocks are much cut up by aplite and pegmatite dykes. 
Tlie marly bands when metansorphose produce graphitoid lime-schists, 
hornblendic acl lists and lightcoloured calc'schiate. SomcbeltSi particu¬ 
larly near the "limeKlike" zone, oio characterized by lightcolouifed yuh 
low ish and reddiah, flecked, soft, friable schists, sometimes w ith an 
unctuous, talc-1 iko fccL ^mall cubes of pyritc, often altered to brownbh 
limonhc, are frequently ottered through the rocks, 

Intcrljondcd with the slates are a number of limestone beds. liYhen 
w'eatherrtl, tbctto are usually dark carbonaceouB bli>cky rocks. On the 
Bediton-Trout lake w-sgon roach ^ couple of miles from Beatan, (at the 
northwest corner post of the AHicrt D. mineral claim) several dark 
limestone bonds occur in the dark slateft Tlicoc contain numerous 
poorly preser^^cd fosaii remains. They ate sonietimee repn.^ntcd by 
scattered oilcitc nodules. Hicrae that have preserved soiuei of their 
origiiml forms appear to be fragments of ennoid stems. Near the head 
of Murray brook a limestone band contains rings with dark centres^ 
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vhkh olao appear to be t-rlnujil joiDts. Tliese ere the only fcjasitl remain^ 
ao fur foiiiKl iti the district. 

Wlien metaniarphoflod, the ILnsedtoile Ik^Dies wlute and cryataUbod- Marblt. 
Some of these bands form pure, white, dae-g^miDDd marble:^ in hand 
speoimetut at least, resembling tbe Ene of marble used for 

artistic puq>dses. The limeatono beds which vary in tkiekness from a 
few inches to several hutidreii feet, are distributed somewhat aparingly 
through the ektee and pliyliiteHt except in certain zones. They are 
more abundant along the iiorth^iitem portion of the district exajuined, 
where the thickest bed forms the well-known " limedikec.” The limestone 
of the ** lime-dikes “ is mostly white and crystal line, but some less altered 
pt^rtions are drab or dirk-coioured. In some portions it is replaced jiartly 
or wholly by white silkir; and quartz stringers form a network through it. 

Tlie^e outstanding on account of weaUloHng^ make it possible to seaJc 
the precipitous peaks which would otherwise be quite inaccessible. An 
is conmion in limestone, watemaya have been dissolved in it^ forming 
eaverus^ natuml bridges, win^ and tuimol-likc oponiiigH in w'hich dtig- 
tooth and nail-head spar^ ecmeretionary Umouito and large nuiSi^e-S of 
coneentric, nidiatcd arragonite are developed- Tliu arragonite is of Atrng^iti]. 
beautiful shades of honey-yellow, green and buish green, and can be 
obtained in tuossca as large as 14 x 1 foot. The sktes^ phyllibH and 
schists are also silicified in places, and have quartz veinsip iensesi and 
stringers developed in them. At several points along tho minei'nlized 
bclU^ massive quartzites occur. On the north sloi>e of Silver Cup 
mountain, where several wide and eontlnuiiUN bands occurs the Held 
evidence points bo their Ijeing Hilicified slates. On the No tty L. wagon 
read, at the Mabee Tunnel, an ovoid mass, twouty foot or more long, Quirtiii*. 
of a dark siliceous rock occurs, round which tho slates are wrapper!. 

Roelof like It in appearance, hut in long bands, occur on Gainer creek 
and other pointy but these rocks appear to be Indurated sandstone^, 

Tlie bare^ dome-shaped hill, north of the bcai,! of the North-emst Arm 
consi&U of a band of highly enllcoous rock. A somewhat aimiJar rock 
occurs on the Ferguson road above Trout Lake City. The field evidence 
rather points to tliair forjuatsou through Impregnation and replacemeut 
of the eountiy reck with silica, but tho microseopc indJcatiM a elastic 
origin. 

On the north-easL shore oE Trent lake, near Etght-inlle creek, tk^igkoiH- 
severals beds of conglomerate occur, Lnterbanded with the slate, one 
over ten feet thick. The angular to roundo<l pebbles, which range 
from inches in size, are of w'hite and rose quartz, and alnbe, in an 
argillaceous matrix. Some are elongated, like portions of a squeezed 
and broken quartz vein. A similar rock along the strike of these beiis 
outcrops on the Trout lake-^Beaton wagon rood. 
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Green fissile and fine-ffrained greyish schists are latsely developwl 
in tho sedimentary rocks almost eveiywhere in the distriet At most 
polnU their perfect foliation parallel to the dip of the sedimentary 
rock gives them a rcaemblaiice to stratified rocks^ bat tliey possess a 
much greater specific gravity than the latter. The thickness of the 
.Same bed varies when followed along the strikCi and a large band is 
apt to divide into several smaller one* with phyllites between. At 
seveml points, as at the head of fiLenhinick creek and Jlairay creek, 
umilar rocks are produced by tho alteration of dykes of a basic erup¬ 
tive, which are often intercalated in the -stratifiwi series. These schists 
are therefore in all probability olterefl eruptive rocks. 

ISR^mVE HOCKS. 

At a number of pointy dykes and massest of green twka occur con¬ 
cerning whose eruptive origin there Can bo no dotibt In the present 
summary, they will be referred to simply as greenstones. At the head 
of Menhinick creek tho greenstone is a Jieavy mottle<1 galibro with 
long green pyrOJicne crystals, plagioclase and a dark bro«-a mineral 
with good cleavage. On the ridge between Gainer crcck and Carilioo 
creek, dykes of a somewhat stmilnr reck occur which fort and send 
tongues Out into the slates, altered near the contact; although in 
general the dykes conform in direction to the dip and strike of the 
formation. The greenstone at the head of Murray brook is more 
dioritic in appearance, consisting of hornblende, biotite, plagtoclaee 
and some pyrite. 

In aU, if not all of the mLnemtiied smnes, a green, yellow* 

w'enthering reck occurs. Frwjuently it is schistose, somewhat icsem- 
bling the chlorite schists, Imt difloring in colour, in the occosioaal 
development of serpertine, and in its characteristic weather crust. 
Sometimes it remains more or leas massive and, if large, shows a 
marked porphyritic texture in the centre of the band, while the borders 
reomin fine-grained. While conforming closely to the dip and strike 
of the enclomng rocks, it does not always follow them. From its 
weathering and its high content in lime it is usually caUed a dolomite, 
but there is no tiuestion that it is an eruptive reek, occurring in the 
form of sheets and dykes- Its texture alonci where Qnaltere<l by 
mashing, would be suffirient to prove this, were no other evidence 
obtainable. Microscopic examination points to itehaving been a diabase, 
but it now consists of a mixture of cjuartr, sericite, serpentine an<l 
carbonates. It will be referred to as ilUbssc schist. 

Tlte granite which extends along the south-western edge of the area 
examined is a rather fine-grained, ligh^colonred, acid granite, consisting 
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of qoartz, white to slightly redfltdi ortJioela^ie^ white plagiocJa^ some- 
altered to epzdoter and a quantity of a coloured constituent^ 
which is sometime# biotite atid Momet^nios hornblende. It is full of 
little ea^dtii^ Formed by uontmctioEi on uooling (mUroUtic struetuifo), 
Fine-gmineil ftpUta dyke# and coarse quartzeae pegmatite^ are abun¬ 
dant in many localitaes near the gcanito mass. Coaise-grained 
porphyritic granodiorite (tonalite^ the Nebon granite of the Wcat 
Kootenay sheet) occurs up Fiaii ri^er to the north, and numeitjua 
glacial erratics of it are scnttcmti over the Lafdcau district 


AGES OF THK HOCKS. 

Thf> geological ages of the rocks which have licca described, 
could not be dehnitcly determiued by the work done thii mm- 
mer. The oldest rock# are tUirn of the sedimentary series. Tliey 
contain fossiliferous bands whidl, however, are Ui^elcss for deterinia- 
iiig the horuon of the rocks. They are almost certainly palacoioic 
and probably about carboniferous. Uso doubt they correspond to 
the Slocan scries of the West Kootenay dial rich The green- 
sione^^ nud therefore, in all prfjbabiUty the chloritic schista, are 
later than but there is no evidence os to tiieir exact age. 

The diabase schist is newer than the green schists. The gmu ite, 1 think* 
belongs to thij same intrusion as tlie Valhalla of the West Kootenay 
sheet. If so* it is a eoniparatively late rock, possibly CreUccoua or 
TertiarY. The only dehnito evidence regarding its age obUinable thiw 
smuiner^ was that it is later ilmii any other Lardeau Formation, and it 
is a very fTesh-looking rock. 


DiaTBTDUTIOA" 0^ THE IEOCKS. 

The distribatEon of the rock's eau be referred to only briefly in this QutrihtudEwa 
preliminary report. At Kcvel^toke the rocks consist of schistsj gneisses, ^ the rocki. 
impure crystalline limestones, pegmatites, gmuiEc?iT *^tc. Tliat is, the 
aedimentary serie# La much cut up by granitic intruaive r(*cks and 
ni highly tnetamorphosed. The iiaine holda true on the Columbia ri%'er 
and upper part of Upper Arrow lake. Masse# of granite and their 
drkesv many of them betw‘een beds of the stratified rock, are numcrou-i. 

A large mass of granite occurs at Saw^-nnll poinln extendinf south- 
w'ard to near Halcyon. The main body of granite occurs between 
Arrow lake nnd Trout lake, forming the greater pni-t of the Lardeau- 
Arrow lake divide. It extends south-eastwatd ovor the Trout Uko 
slope forEoiiig the hea^Js of the tributary brooks, and about Hock creek 
coiu^ within a mile or so of the lake, FrOEai hence its contact is more 
southerly, so that at Poplar craek it is found alxiut 10 mile# up the 
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bra>k frtnn the LanJoau tSpUbj, Farther south It appears to attain 
ei^eo Lirger difneaaioas. The Trout Lake valloj^ the North-east Ann 
and the countr)’ between Fish river and the Columbia, are largely 
made up of the dark alatos and phylUteit with soine limeetone bauds ^ 
and a little of the greenstone and green schists. The strike of the 
beds is about 280% so that these rocks e^ctond m long bands about 
north-west and south-east uoiroas the district Between the north¬ 
east arm and Camborne an important band of the gi«en scMsts crosses 
the Trout lake-Fcrguson wogon road and the so^ch-wc^^>t fsoe of 
Silver Cup mountain. They are also important on the I^ittean river. 

At Cambome and for a little distaneo north is a band of slates and 
phyllitesr ’wdth dykes of the diabase schist This band esLtenda ^uth- 
easterly across the country, crosaing Beatrice mountain at the head of 
Mohawk crock, over Nettie L. mountain, and over the north-east slop© 
and Kummit of Silver Cup mountain^ It crosses the Lardeau river about 
Tenderfoot creek* and ooiitinues through Poplar creek, Northeu«t 
of this band, the green schists are again developt-^b place a 

little farther north-east to the lime-dike ” ^ries which consists of a 
mixture of slates, phylUtoo, sehlst^ and some greenstone dykes. Somo 
dykea of dLabase schist and important limestone hands also occur. 
This serieA* easily traceable on account of tlie way in which the heavy 
band of limestone withstands weatlieriilg, can easily he followed flcrcw^ 
the whoio length of the dl>strict in a direction of about 285 degrees. 
This formation h mot with a short distance up Gainer creek, at the 
head of th6 Nortii Fork of Lardeau creek, and the heads o! Fool and 
Lexington creeks. 

ATttTUnE OP TMi: aOCKJ$ AND aTHL'CTUUE OP THE &ISTUICT. 

Since there ot a close rcHemblance betw^een the stratified rocks across 
the district, except in tlie degree of metamorplibim they have under¬ 
gone, sihee the greennkme and green schist bandfl are not always con¬ 
tinuous and uniformally intei handed with the stmtEfied Kickn, and 
since there few weLL-marked horizons, it ia diScuit to moke out the 
at rue turn of the distrieh To the greater part of tho district the rocks 
are tightly folded along uses running approximately 280“. The axes 
pitch northward in the northom part of the district. At many points 
they are compound folds* the main arch consisting of & nuinber of 
antiellcLe and syncline folds (aoticHnoriuni), Thb stnicture k further 
complicated by the intrusion of eniptivea and at a few points at least, 
by faulting. In tise northern part of the dktrict n^r the CoIuiubuL 
the folds are more open. Alnunt Cartier and the mountains along thi^ 
rrnge nppear to be on the summit of an anticliuorium, the focksi 
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dipping noi'tli-’wcRtTiraTd on tlio Columbia slope, and At a eompftrativeiy Pvldint ukd 
low angle north-eastward on the eastern slope- Around the Northeast f*^*^^* 
Arm the bods are much disturbed by grAoito intrusion and consequent 
minor faulting. Throughout the rest o£ the district the strike is 
remarkabW unifomu (between S50 and 300 deg. but mostly 230, 
which is about the n%"erage of all reailingT^) aiifl the dip pretty con¬ 
stantly northward at a high angle, except w'here inducDoecl by minor 
folding. Trout lake ^'Alley appears to be on the aouth-w'caterlj limb 
of a large, slightly ov^erturnod anticline. The oonglomorato seen herev 
which might fonn a key horiaou for workiug out the structure, w^as not 
seen elsewhere. At the head of Gtiiner er&ek the structure is revealed 
by the ** lune-dikea.” The Brat (most sou th-weiaterly) dyke is formoci by 

the outcropping of a limestone band in the southwest limb of an 
appressed anticline. A subordinate anticline and ayncline with the 
anticlinal arch eroded, the ayocline still remaining^ forms the second 
dyke shown in the following diagranir 
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A few' miles to the aouth-caat, on the ridge east of Garilioo creek, the 
the minor fold is a syucLino and tho major anticline Is slightly over- 
turne^i so that the limeabone band dip^s a trifle northward. 

Tlio nofth-westera limb ol thia great fold probably occurs away to impprtMM 
the northwest of the West Fork of the Duncan, where a range appears 
to be composed of limofttone. A sea>ud structural feature of great 
regularity and iaiportenoe Is the jointing at right angles to the strike, 
which with the biding planes, cuts the rocks into rectangular blocks. 

Tlicsc two structural features determine the chief topograplilcal 
lines. 


LASmUDB^. 

On the 23th of February, 1903^ a niass of rock broke away from AmwIaMd 
a precipitous blulf on the northwest aide of the Northeast Artu, abciut 
two miles from Arrowhead. Tlie base of the break is about +,47(i 
feet above or 3^050 above the lake. The top of the break is about 
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900 f« 3 t ({rstiniated) above the ba-^T 3,900 above the lake. The 
width of the ma--^ was e^ttiniatcd at about 300 feet and the a^'etuge 
thickperliapa 30 feet. It probable therefoto that at least 
000,000 tons of rock broke away. It fell egaiast the side of a 
funnel^haped depression in the rock, out of whidi It raa aa a narrow 
atream dowo a ateep draw to the lake* which is here very deep. A 
aineJl fan was formed at the base of the dmw^ Tlie lake was fro^oen 
Rt the time, but the aliding rock of course broke the iee* and caused 
a wave which was estirnated by iho olficcRi of the steamer A'eofertfty+ to 
1)0 about 0 ft. high. The tug ReKl^toU waa thrown up on shots add 
drawn iiflok throe timea bj the waves, and the hulk of the old steamer 
which lay sunk at Arrowhcadp was tossed about for a few 
moments on top of the waves before Jilwking once more. HjmI it not 
been for the nhoulder of rock which broke the faUof the slide rock^ the 
wave would probably liave been destructive in ita violence. Tlie reck 
composing the bluff conHist^f of jiliylUt^ strUring approximately emt 
and west and dipping, where the break occurred^ at an angle of 60 
deg. nortJi. The rocks have a strong east and we^st jointing with a 
dip of 60 deg. south. Along the dip of the rock and the dip of the 
joint planes, the irmas broke away in a aig-xag line, leaving an dmest 
perpendicular fRce {ooasidembly over SO d^.). Behind this steep face 
are several open joints which will probably occasion furtlier slides of 
small dimetUilonar Aa the rock-maas broke away largely Mr04« the 
beds, the Arrowhead slide would be cliualfled as a Eergsturx like the 
great Frank rock-slide. Compared with the latter, tlao Arrowhead 
sUde is of course diminutive. Tlie causes of the slide were wholly 
naturah The rock-nms!^ wais in a state of unstable ecjuiUbKum, clis^ 
seeted by divhiioiial planes, along which it was easily separated. The 
ties bindiug it to the shoulder of the mouiibun were gradually snapped 
by the action of atmoapheKc agencies, perhaps assisted by tlie earth¬ 
quake tremor of 1901, until finally they were unable to beur the addU 
tioual weight of the w^inter snow uiid the lua^Hi broke away along these 
divisional planes, Lamlslips have occurred in ta*vcral otlser points in 
the district examined. 

The grandeur of the scenery, the case of access, the oppoitunity 
for inountaLti climbing, hunting and and of becoming acquainted 

with the characters of n western mining camp, should attract toumts 
and other visitors to the Lardcau. Fnir hotels nnd transportation 
facilities already exist. 

I>1^VEL0PM£NT OP THE ni^BlCT, 


The Lardeau country has been recognkfied as a mineral district 
for some time. Ctnims were located near Coniaplix on the ^''erthcast 
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Ami Es far back m and the Lard^aii itjieif wa^ pptjajwted and 
staked t«n years ago. From that time ou, pruspecting has contimiwi DtfveWaient 
and the devdopment and opening up of the district have gone slowly aj^uict, 
forward- Bot the district has not received sM carefnl attention from 
either proapeetors or mining men aa ita mineral indications would 
warrant 8evewJ causes have contributed to tlusL The rugged nature 
of the country, its iBoUtion and conaefiuent distance from smelters 
ha%'e made it impoaaible to handle anything hut the richest ores; pros¬ 
pectors decided that it w^as a sUver-lead district only, and seatthed for 
nothing else; the depression ia the silver-lcati wiarkoEs had a strong 
retarding inHnence on the young undeveloped du^trict ^ many claim 
owners in view of the high assays obtainable and regurdiefis of the 
great cost of tniiiing and transporting the ore^ held their clainw at 
prices that were probibilive in an undeveloped dtHtrict where so inany 
natunil dilticulties liad to be overcotae. Howevei-j the dUtrict is now 
easily Hcceysible aud> in many parESj well opened up with riiflds and 
trails w'hich greatly facilitate ptoapectiiig. A number of claiitis are 
now" opened up and provide<l wdth the means for hasuiliJig ore, and in 
liome caees^ treating it on the spot AVitli the successful operation of 
these and the recent discoveries of rich gold orea on Poplar creek tho 
post summer, it is to be aiitielpated that the district will soon receive 
mow careful attention from both prospectors and mining nieri. 


TRANSPORTATION PACILlTlEtt, 

The Lardeau distlict can be entered from the iTpper Arrow lake Rarutesad 
OF fiom Kootenay lake, the steamer connecting with the Arrow head 
branch of the C-P.H. and the Am)W' liLke atenmeru run to Comaplii 
and Beaton at tho head of ^sortheast Arm. From these point49 wagon 
roads, with stage lines, run to Camborne, the centre of the Fish river 
camp. From Beaton, a wagon niad al«o extends to Trout T^akc city at 
the iiead of Trout lake, and from thence a wagon road runs up Lardeau 
creek to Ferguson and Ten Mile^ Stage linns operate between Beatoni 
ll Trout lake and Ferguson. A steamer connects Trout Lake city with 

Gumud at the foot of the lake. From the kitor, a branch line of the 
C.P.IL connects Lasdo, at the licad of Kootenay lake, whence steamors 
mo daily to KrsId and Kelson. From these main lines of travel trails 
run up tho principal creekfl. 
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Misito Geology, 

Fijih Rvv^' Camp. 

Thia eauipp siioat^i on the loiter pJirt of Fiaii rivetj was locafct^ as 
a silvc^r-lcfijij camp, but at present the principle development is con¬ 
fined to g)5>lfl loAilH. The orfea occur in two zones. Camborne ns situ¬ 
ated on the ajuth-weatnm edge of one of thcae which extends north* 
weH&wmtL up Menhiniok ereefc and Houth-eastwajd acro-sa Pool and 
3 lotiawk cteekft, over Groat Northern mountain to Ferguson camp^ 
Its extension soutli-enetward from the Latter camp will bo referred bo 
Uter. 

Tliis zone collaiafe* of ii scunewliat narrow belt of slate and phyllites 
cut by the greyi5h-giw% jeliow^-wcathering diabose-schiat lying 
between ^^oluoa■hat broaci bands of the green schiatr In width and 
continuance this scone ia soniewhat imegulari owing to the nature of 
the gfwn schist already alluded to^ which may d ivide it into a number 
of subordinate bandsj but m general it in aasily traceable across the 
country. Farther to the north, at the lieatl of Pool and Lexington 
creeks, and on Boyd, KoHie, McRiiOf BuUard and McDougal eroeka 
is the ** litiuHiike” serios—the second niioeralized zoueH This runs with 
considerable regtilarity south-eastward. The green HchUta^ bo far 
observed^ contain no ore bedies. A long line of cluitna lias- been staked 
all aloi^g tlie lime dyke series. The ores so far found are mostly gidena 
w ith some blende, tetrabedrile, a Uttle copper and iron ppdtes, with 
t^uortz, calcibe, siderite^ and some seridte as gangne. Some of the 
ores carry high silver VEklues, but sfune, as tlie Alma, on Pool creek, 
arc large^ low'-gradc ore bodies. Many of the^ claims have been 
crow'll-grail twi and arc now lying idle- Little "work of any kind 
was being done on thia belt daring the poat season, attention lieing 
largely confined to the more i^uthcrely zone. 

ClaiiiiB were kKabod some time ago on this belt for Hliver-lcad. In 
1900 m mexpencnecd prospector dtseoveneda quartz vein with some 
specks of galena on tlie lower slope of Lexington mountain, between 
Fool creek and Fhh nver, which he staked m a sllver-lwul claim. 
A^ya rovealetl a high gold content^ and a number of gold clahna were 
stakeil on this lead. Tlie Imperial Development Syndicate, Linn ted, 
of Nelson, was formed to take over sjid work some of these elaiin^ 
under the management of Mr. A. H- Gracio- After somo develop- 
ment> the Fva group was liolil to the Calumet and B.C. Gold Llitios, 
Limited. The Trnprial Syndicate is now exploiting the Cholla group. 
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The main leivi has been £ollewe<| tmm Fbh river ^th-eastwanl 
o%'er thj& shouleler of X^xington moiintam for about a milej and it 
probably exton<Jfi to Pool cre&k. 


Eva (traap^ 

On this group, tio^' operated by the Caltnnet and B.Ci Gold 

ilLiies, Limited, the greate^iit anioont of Trork on the leatl liaa been 
clone. The lead hero consists of two veiiu% lyin^ in. and along two 
fault planes, connected by nunierous dms-vdns and stringers, Tlie 
direction of tho lead h about 130“* cutting the fonnation at a low 
angle. At the camp level the confining faults are 175 feet upart^ and 
dip IBO* away from one anotlmr. SSince they arc converging upwairls, 
at No. 6 tunneS* 500 feet above* they are closer Uigothor, being 90 feet 
apart. Below, at Na 3 tunnel, the west fault chnngea its dip eost- 
waitl, Ihe country rocks are spotted phyllites, cut by the yellow 
weathering diabase schist. The veins ars of rjuartai* carrying siderito Voiaiuii™!* 
and sulphides, the latter usually in small quantities only^ together 
with free gold. T)io sulphides consist of pyrite, sGunettmoft err&tal- 
liKcd in tlio form of cubea* and pjritohedra* a littlo galena and ?ino 
blende. In the Eva shaft tho sulphides, especially pyrite, are present 
in quantity. The %'eins vary in width from a few iaches to many feet. 

Gouge along the faults has ufluolly conBned the ore-bearing stduriona 
within these planes luid thfl crushed countiy rock between them, so 
that the veins occur along these lines and in tho country rock between 
them. The southerly vw Is called Ko. 1* tho northerly Na ± Largo 
uiai>!iesof quartz may be developed, especially wbero eroas^veinn join 
No. 1 and No. 2 veins. Tha croatt-veins have not been obseried to 
extend through No. 1 and No. 2 out into tim country mck. In ploeea 
the leotl is of solid vein^matter* somedraes banded, au<l with divisional 
planes i^amlld to the walls or to tlie stmtiflcation of the count ry rock. 

!?kimetiiDes the veins hold inclnsionfl of the ctmntry rock, mere or less 
replaced or mineral iised by vein-matter; in other places the quaitz ia 
depicted in bonds between the lines of stmtilicationi Tlie rock 
between No. 1 and No, ^ veins and the cross veins, is itself often 
somewhat mineralized with quartz and pyrite, assaying perhaps ^2.50 
per ton. Slight faults sub^uent to tlio vein forraation* sometimes 
internipt the continuity of tho vein. Gold may be pacmetl fn:mi 
the quartz almost everywhere, but the values are not evenly dis¬ 
tributed. At No. 5 tunnel the vein and the cross vein, which form 
a tuiiall cliff with 50 feet exposed* arc said to run S90 per ton. Tlie 
quartz in tho winze betw een Na 5 and No. 3 tunnels m mid to sample oT vuSuw. 
®73 and ihrdump Gold occurs^ visible to the naked eye, In ^wlid 
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quarts, xtk seftma in the qourts: and along the aelvagi^ of a vein. 
Generally it lain, mnall sysalosan.d nuggeta; !iOHJtt4Eae8 scattered thicklj 
through tlie quArtst in particlea aft fluo aa needle poin ta. It i& often 
conoenti-ated along the walls of a vein, or round the incluaions. Aa 
the walU and inelusions are often highly eaTl>:)nnceoua, the earbon 
may be reapofiaible for the enrichments The veins are usually of higher 
grade where a cross vein joina- Zinc blende Is said to lie a good indi¬ 
cator uf values. The pvrite in the Highland llary shaft is said to 
cany- aa high ns SSpOOO |JOr ton. Galena may or tuny not carry gold 
valuipfi. 

About 2,200 feet of development work has been done on the claimr 
Of thia 500 ft. has been done on. No* 2 vein; the rest consisting of 
tunnel^ idiafta and crosa^cutH to No. 2 voifi^ Iulk been done on 

No. 1. 

The lower tunnel ifi about 1,000 feet below the Highland ^lary shaft 
and 1,000 feet above the riv'cr valley, down to which the vein hoa 
been followed, proving its continuance in depth. An aerial tram was 
being constructed from the lower tunnel to rai^ the ore oi'cra shoulder 
of tlio hill and convoy it 4^200 feet to a virhich has been 

built on tlie north side of Fool croelE above Oambome. The mUl is 
well-eonstructcd and well-equipijcd witli ten htanips, routing on a grudotl 
rock founda^ou* The machinety is to be operated hj three Felton 
wheels run by water, drawn by a flume from Pool creeks giving a 400 
feet head. The mill was alnK^^t completed when visited by mo in 
August, and is now running, ug that the >^luefi carried by the run of 
mine will soon be determined. The opemtioiis connected with the 
Eva group are being carried op under the superintendence of Mr. 
John K.nox, jr., M.E. 

The Otf^ier-CriterUm OrQup, 

Tins gruup E>f ckin>^ opemtod by the Ophir-l^de Mining Syndicate^ 
limited, is situated aouthcodt of the Eva group on the extension of 
the same lode. As on the Eva group,, the lode consists of a belt of 
fmeturtHi country rock, eon taming several well-definetl veins, one of 
which h probably the Eva No, 2. The yellow-weathering diabase schist 
which clmraoterisBC^i the Eva leadj, is in evidence here alfio. As in tlio 
Evnj w'hile the veins are partly flssure-flllLngs, replacement of tlio 
iwuptry rock by vein matL^rial lias &hQ been important* The country 
rockj w hich is inoatly lead-gray carbonaceous phyUite, may be seen in 
all stages of alteration to sobd vein-matter* Quarts is dovclopod 
between laminae of the phylHtcs* TliL% vein material then eats into 
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the rock-formiDg cloud-litc masses anti thegtuiiis of the roek gruxlually 
lose their identity. Finally tiioy hjo oampletely changetl to vein 
matter^ though oftftn with nutrlei of IIto phyllite retiLainiug. In places 
therefore the lead liw^y oonsiBt of a mass of reticulating veinleta of 
quartz TtUb pbjllite inclui^ium between. The gold is often cf.»ncen' 
trated around these inclusions^ which ate frequently aomewlmt 
giupliitoid; conseriuently tlio mottled parts of the vein are often 
rick Tfic gold may be visible to the eye^ soiueticnos in rather 
coar^ nuggets, and almost all, if not alt, of the vein w'dl pan gold. 

What been said of the distribution of gold values in the 
Eva appeati^ to hold good here, In the Criterion shaft the vein 
with some pbjllite inclusions is 15 feet wide* Ttie Criterion tunnel 
runs in a northerly direction for 135 feet^w ben a galena vein, five feet 
wide IS encountiCredj which strihtts 43 degrees* The tunnel then 
follows the galena vein+ Tliijs vein lies between two slips^ witti gouge Vvins *Tid 
and alickensidod walls. In about 65 feet along the galena lode, 
the Criterion quarts vein is encounterotl striking 261 degree^ angle 
65 tlegrees north. The galoiia vein, here narrowed down to about 1 
foot, cuts thnnigli the quartan vein aud faults it, tlm eosberii limb l>eing 
encountered 15 ft. farblier in. The gouge on the walla of the gulena 
vein eonttnues unbroken through the quartz. The eastern limb of the 
quartz vein strikes 90 degreejs and flip« at an angle of about 3S deg., 
so that the galena vein fault was not a simple slip, but the movement 
was a rotary ouo. A cross cut on the quartz vein I to 5 feet wide is 
said to sample to the ton. About 60 feet beyond the quartz vein, 
the faults which the galena vein has been following, diverge, the east¬ 
erly one running 60 deg. whale the westerly turns to 18 dcgreegi, Tine 
galena \%in and the tunnel follow the latter. Three hundred and fifty 
feet in from tlie cross-cut the galena vein encounters nn cast and w'est 
fault with a dip of 30 degiees south, whiuh cuts it ofF completelj^ A 
little farther in a second fault is met with. At 525 feet, a quartz 
vein several feet wide was encountered in the tunnel;, striking 295 deg+, 
angle» 80 deg. southi Tliis ia believed to Ije Eva No* 2 vein. 


In ail about 1,600 feet of work hm been done on the Oyster, 

Criterion Group at the time it was Adsited. The galena vein Dciutuin« c«neim of 
galena, blende^ copper and iron pyrite«i largely dovelope<h in a quartz 
gangue. A thin lUm of a silver-be&riog mineral like argentite 
was also noticed. This vein is said to carry about SIO in gold, 
beside silver voluea. From the in which the two quartz veins are 
striking they should intellect on the Oyster claim. Near their inter¬ 
section it la possible that cross veins and other veins may be efic<>un- 
tered, and reasoning from analogy, where the veins interBeetj increased 
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valuHs may h& expected, &s in the E^n inhere the Liiteruoctipn of veitt^ 
fnVQumbly affoct^ the gold content An aeriaL tramway has been coQ' 
structed from the mine to ^ stamp loUf erecited on the i^utli bank of 
Fool creek behind the town of Camborne, 3,500 feet from the outie 
and 1,500 below it. The miH is a tcDHatamp one, to be operated hy 
water-|30wef obtained fmm Fool creek. The mili^ under conAlmction 
at the time of my vi^it. Is to be woll e^|uipped with crodiers, vaimerat 
and all the necessary machinery for a gold iiiiJJ. A compressor to 
supply power for drills at the mine was abo to be instAlIcd at the niilL 
TJic Oyster-Criterion opemtions were being carried on nndor the direc¬ 
tion of Jamesfl Ijaden 

Qambof'fiff OfVJip. 

This group, situated on Moiihinick creek on the west side of Fish 
river, a short dbtauec above Cfliilbonie, has been opemted by the 
KorthwewtCJm Developiii(?nt Syndicate ; the chief work has boon done 
on tiie Goldfinch claiin^ about 1,600 feet above the mouth of the creek. 
Tiicre are several veins of quartz in phylliteft that strike 150 deg.;^ 
angle 00 deg, north, or toward the Eva mine. This mine is often said to 
be on the western continuation of the Eva lode^ since, if the latter 
crosses the river, this is about where It Nhould be found, but tliis state¬ 
ment does not adniLt of direct proof. Be this as it mavv it Has in tho 
same mineral zone. Hie vcin^ howuvcrp so far as soen^ doc^ not 
po^ise553 great regularity, thereby making exploitation more difficult. 
The values are not evenly distributed. Tu .^me places, tlie ore is of 
exceptional richness, speeimens b^ung obtaimxl that am full of coarac 
gold; at other pckinta values aro low^ The one consists of w^bite, 
‘ somotllincH wateiyp quartz with a Eiprinkling of galena, blciide^ pyrite 
and chalcopyrite. The yellow, apparently very pure gold, occurs 
with the sulphideq^ particubrly alongsido the blende, though often 
with the gnicnei, and also scatter^ tlirough the quartz. Manv of the 
richest specimens am in contact w ith tl^e phyllitea, and om was seen 
in w'hich an inclusion of phyUite woa itaelf imprecated with gold. 
Hia tennstauip mill at the nvonth i:tf Mcnliinlck croak, connected with 
the mine by an aerial tram, is operated by water pi>^er from ^tenhi' 
nick creekt and lias treated some ore, but it was not in operation when 

visiEed. Tho vein-matter as mined was put through the njlll _ appar^ 

ently diluting tim rich ore with & large amount of lean material. 
Although DU conccotrating was donc+ tho extraction is said to liavo 
been 90 per cent of the values, sliowing that these orc« am amenable 
to steiup-mil] tmntment, and that mtmt of the gold la fr» The opera¬ 
tions m far conducted on tliiis group, however, du not nfford a basis 
on which to estimate the values of the gold ores of Fish river camp. 




G3 


VELl,] 

Otk^^r 0^xMlrT^n^* 

Quartz voitii occur on a Damber of other olaLma^ Tfio ChoUn group utd 

is being developed by tlie Imperial ajndioate* Tiae veinij aoiuetifiteft cIaudm, 

stand up likesteuo fejioe« above the softer phyllitca.’ Od the Copper Dol¬ 
lar and the KingJston veiy large of quarLst occur u'hicli, though 

of low grade, should be of economic importance if they contain the 
values they are credited with. At the Eeatrice, on the diiiide between 
Mohawk creek arid the North Fork of Lai^eau creeks about six or 
Ejcvcn iniLes from Camborne and five thoutumd feet above it, is a pro¬ 
mising looking veLu of quartz, one and a half to four feet widctbaavilj 
mineralizod with medium to very fice-gmined galena and light brown 
zinc blende intimately mixoih ^ considerable quantity of very hue grain^ 
ed tetrahedrite nnci pyrite in hands through the ore. The ore is said to 
carry three to eight dollars in gold* up to 230 ounces of silver, and 20 
per cent lead. A shipment of 2S0 tons rawliidcd to Forguson is said 
to have yieldixi a substantial profit^ notwithstanding iho long haul. A 
second enmilor vtAn and & quartz vein containing free gold w ith a little 
of the Buiphidcs also occur. About 300 feet of work has been done on 
these yeius, but the main operation has beau the running of two tun- 
nobs from the north base of the hill to oveiitually Up the silver-lead 
and quartz vclub at that depth. 

The country rocks are »Ute and phy Hite so carbonacoousas to blacken 
everything they come iu contact with, striking about 290 degrees, 
angle €5 degrees iiortli* but much contorted, rolled and Hlickeiisided. 

Tn the itamc basin are several quartz veins which jnay be auriferuusH 

suuvahy. 

The foregoing descriptioii wUl illustrate il^e charaelcr of Fish river TwoclMm 
eitnip. Two cinssea of Ol^ occur—silver-lead ores carrying a small 
gold value, and gold quartz orea carrying very small quaiititi^ of tho 
sulphidcri found in the silverdead ores. Evidence regarding the rela¬ 
tive ogiffi of thooO two cloasfiB of veiEis is not coneluAive. The i^mlona 
vein on the Criterion is evidently newer than tlicCritenon quaru veim 
On the other hand, it is ont off by a fault paiallel to that occupied by 
the Eva No. 2 vein. These faults an? likely to hav* licen formed at 
the saaio time If tbU is so, tlie Eva Ngl 2 must be later thoji the 
galena vdn j tlmt le, wKne of the gold vein* may be older and aomo 
newer than the silverdead vein. In this case they may all have been 
formed during one long coutinued period of minemlization, but during 
difTcrent stages, the miucralLeiiug solutions ciianglng somewhat in coiupo- 
si(ii>m Further inforuiation is nccesoary l)eii>re tbese point* can be 


PpOBpMtlYfl 
tfiriTiHgli ot 
Of€. 


lucKunt^P- 


NEfttlA I#, 
mine. 


qEOLOSICAl. £lUHl?By dEPARTHE^iT 

settled. little development Iim been done on the silver le&d veiast 
thoagh some Are liking. The work already donoon the Cjoartz 

veina liaa sho^ n a coasideiahle lonttage of ore, mneh beiag of good 
grailc. Tlie veina have been shown to have continuity both horiaoiitally 
and vertically. At the deepest point at which it bos been aoeo is the 
valleys, and at the deepeat point below the notual surface of the groond 
yet reached (100 feet on the Criterion, probably deeper on the Eva) 
the ehanicter of the ore remalna unchanged. Tlie two new stanip* 
milk will aoon deTnoiiatrate whother the whale or the greftter part of 
the vein-matter can be profltably treated. If it can, the future of the 
^Amp is assured. But even if only the richer portions of tho veins ratn 
be treated i if they mill as high as they are said to Bampl^^ careful 
oianagement^ judgment, mid the close study of the ore, may be expected 
to be attended by at least a fair measure of sucoesa Ffom the 
charecter of the deposits it is evident there Alwaya exists a poflsi- 
bility of striking rich pockets, and that further veins may bs! encoun^ 
tered, thereby adding to the pmapecU of the district. 

FEROnSO^r QAXP. 

Ferguson is the mining centre of Lartleau creek. Tho nilnerAl 
2 jonc from Camboma crosses to the Lardeau slope from tho Beatrice, 
and eontinuea over Great Korthem mountain, over tlie spur of 
Ferguson mountain ^ between the forks of I.»a]rdeau creek and up the 
north slope of yilvor Cup mountain to its summit On this belt, 
numerous claims have Imn located. Three of these will be de&cribe^i as 
illustrative of this seetioa. The most important mining opemtioas 
vet carried on in the Lardeau district are those in eonneotion with the 
Kettio L and Silver Cup mines, conducted by two English compoaieiSp 
the Crat Wcatern Minos, limited sad tho Silver Cup Mines, limited^ 
with Mr. George Attwood, M. E, as consulting engmeer, and Mr. 
Donald G. Forbe^aa general manager. 

NETTIE L. MINE, 

The Xettie I* is situated on a spur of Ferguson mountain in tho 
neighbourhood of 5,100 feet above sea or 2,100 abore the town. A 
wagon road about two miles long oonnecta it with Eivfrmile on the 
south fork of Lardeau creek. 

The country rocks are carbonaceous phyHites and slates. The 
^ilicioua rocks already reforred to occur in the neighborhood, also 
dykes of the diabase. The average strike of the rocks is about 2S0 
deg. but it varies somewhat on account of folding, Tliere seems-to liave 
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developed loCfillv A suiiall canoe-fibaped sjncliiiiei whose symmetiy 
ia disturbed by fiaulting. While the westerly stnka aod high-fengle 
northerly dip are moat conmioniy seen^ locally ftoy afcrite and dip may 
be fouturl according to the portion d the point in the foUh 

About SjOOO feet of work has been done on thb prtiftortjp principally 
on the Nettie L, and Ajax cUiio^ Three main ore bofJiee have been' 
opened ap, km>wn aa the Main lead, the Cro^a lead and the Big Quartz 
veia^ The lowest level on tiic Nettie L starts lu os a cro^sM^ut tunnel LciwEFr 
southwaixl j3,croaa the formation, and 300 feet below the uppermost 
working, it cut^ acrogsi the big 40-feet quarta-leacl which strikes south¬ 
east^ and iwntinucs to the main lead, about 670 feet in. It then fol¬ 
lows the main lead oastward almut feet- At the end of this drift 
tlio t|iiarta it 2 ad has come in contact with the main lead. This level la 
connecM through to the upjicr workings on the lead. The quartz lead 
cuts across the formation, and the main Iftndj while nearly following the 
strike of the rocks, is independent of their beddings The w'alls of the 
main lead are sometimes slips. Stringers run off into the couotty 
rock which is fractured and tniversetl by slips. There arc two levels 
above this low'er om>. On the surface, near the upper tunnob cross 
vein coming in from the southeast, turns bo 321 degrees and then round 
to 2 degrees, which course it is following wdien cut off by tJie slip, 
forming the south wall of the nmin lead. Tn the second level it is still 
cut by the main lead^ but in tliC lower workings, it is said to angle 
round and be«mie parallel to or join the main le&cL Its relationalup 
to the bedding of the rock could not be solved beyond doubt, on 
account of the fracturing and slipping in the rock, but it appearetl to be 
cutting the formation- On the other liand, its cotirse would suggeat 
that it otjcurred betw'een the beds forming the end of the cauoe-^diaped 
synclinal basim To the east on the Ajax^ at the east end of the drifts 
ore occurs Lu seomit and reticulating veiu-H following the strike of 
the rocks. The strike is eastward with a northerly dip^ but followed 
eastward, the beds suocessiyely bend northward with a westerly dip ; 
that is, wo have here the eastern end of a ayiiclinal basin, ^uceessivo 
portions of the ore followdng the beds turn jiorthwanl from 
their original ixjurse. The occurrence of ore on the axes of folds^ invprUsd 
miutature saddle reefs or saddle reefs inverted—is tiot an un- **ddJs wiai. 
common feature in the minor Mda of the lardenu district. Tins 
folding is accompanied by a certain amount of elipping and fault¬ 
ing. Tlie cross Wl, as its attitude suggests, may possibly represent 
ore Qceupriag a similar pc^tion at the w^^teru end of the fold, but 
more work whII have to be done between the Ajax and Kettle Li. 
before thb can be proved. So far the evidence is rather unfavour- 
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able to s«tb a theory'. The ore conakta of qinartA, usually ht^viJy 
mizieralizod with tetnaho<lrite| galena, blendtt and sonift copper and 
iron pyritci Where weatberedt wire silver h soniotimes found. 
Ocrcasionallj the various ininorels Ot:CuF a^i separate bands in the ore. 
Sometime^ the tetrahodrite surroundfi masses of blerif^ and veins und 
veinletfl of copper pyrites traverse the tetrahedrite, so that the order of 
development of the minemla has iDoen—blende, totrahedrite, copper 
pyrites and galena, Calcite and serioit-e occur in the quarfe gaiigue. 
That vein naatcrial may form a wide i^olid mass or may cxscur as numer¬ 
ous reticulating veins and stringers in the rock. While mositly oocur^ 
ring in arid about fissure, it may ba deposited between the bods. . 
Replacement of tbe country rt>ck by vein mnterinl hm taken pkoe^ so 
tliat nil stages of development may be mot from a few stringers of 
quarts to a complete network^ and finally tho whole rock may be 
replaced by Ore. The rock Is usually highly carhonaeeous near 
the ores. Besides silver and lead valuefi^ the ores carry aomo geld. 
Gold ia found in the tetreliedrito and, in the Ajas tunnel, quarts witli 
blende, pyrite and a little galena is said to run 8100 per ton in gold. 
Some assays are said to have run as high os 20 ozs. in gold. About 
2,300 tons of ore have been shippodj said to have totomed over 8131 
net. Tiso average values are said to be i—Gold^ 13 o?-; 0 ilver+ 149 0 02 . j 
lend, 28’9 percent. The ore retuim its character and value?^ iit the 
greatest depth yet attained, 300 feet. 

Shipments were discontinued in June, |jending the completion of an 
8,000’feot tnimway from the mines to the silver tiulk under coiUHtruvtlon 
at Five-mile-t to treat thus aud the Silver Cup ore. Up to the present 
time* on account of the long haul by wagon to Trout lake, and the coat 
of shipping to tbeamelter at Nelson or Troib on! j the higher grade ore 
could W handlodp and a dump of about 1,000 tons of sieeond grade ora 
hi now really for the mill. Tt k eipectcd that this and the ore from 
the large quarts vein cun Ije succesiifully handled undor tho new con¬ 
ditions. Ab^ut 50 men were Ijelng euiplnyed at the mine. The niiiio 
is equipped with an air compressor, etc, 

SILVER etTF lliXU. 

The Silver Cup Group conskfes of nine elaiEiis situated on the north 
slope of Silver Cup mountain, srmth of the South Fork of Lanleau 
creek, about b or miles from Fergusoo, and at au elevation of rather 
more than 6^500 feet above soa. About 5,000 feet of work has boon 
done, mostly oh the Silver Cup and Sunshine claims. Tlio country 
Ttxk consbta of carbonaceous slates with the usual strikp and dip, and 
dykea of the yellow-weatlmring dial^ao sehkt wJdch eii>metiinea cut the 
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slates altliougli generally about fMirallel to th^ln. The ore occurs lu two 

leada^ striking nearly parallel to the formation. The nortlicm ItwJ is 

called iho S^ilyecCup lead and tlie 9outheru+ the Blind Icadj aa it is not 

exposed on the isnrEacc. Between the tiii'o leads are cross fissurt^ one of 

which makes a large body of ore. The ore body uRiiaily consiats of a 

Dumber of veins of quarts panilld or nearly pnmlilel to the forDiation^ 

w'itb a network of cross veins. Hie ore la lonaliKed in chutes, lezitU Qi^ chutock 

cular in fonn^ both horizontaiUy and vertically, li^me of these are 

of large aiTe, one continuous slope being 27b feet loog. The chute on 

the cross v^in in T feet wide. The chutes occur Tvliore crow fisaures 

meet the lead, especially thc»Be from the foot wrU of the Blind lead and 

the hanging wall of the fsiher Cup* The ground is travenM^tl by 

iiumcroue slips running in all dlrectioEiSr l^me form apparent waliB 

to the leaih matter ik usually found beyond them. So far 

the ore is amilned to the slates though the dialjo^ schist is mineralized 

with pyrite and one dyke is close to the hanging wall and another 

close to the foot walk 


Tlie character of the ore La similar to that of the Nettie L. Tetm- 

Caorwftc^ cf 

hedrite has been taken out in blocks as large os L8 inclieR in diameter, tho anu 
Some of the tetrahedritc lias Ix^n found 4t the bottom of the 
win ^ in the low^&st w^orkings—600 ft below the highcflt^&howing 
that the values are nut duo to mere superficiaL alteration nnd enrich- 
nient of the voin^ but are continuouB to a consirlerable depth at loaat- 
Besidos the silver and lead values (1T2 0 %. silver and 23 per cent letid) 
the ore carnca $12 per ton in gold. The pyrite In the vein oeems to be 
the chief gold-carrieri but only iji quantity when it occonipaDied by a 
little galena. On the upper ^unsliine wurkingg pyiitic ore with a little 
galonar not at nil resembiing a silver ore, rniufl 175 oa. In silver besides 
5*20 iti gtnld per ton. Up to the present ti me tho co^t of mining and smelt- tkat oF 
ing hae boon about 850 per bon, so that only the richer ore could be ship- 
|.>ed. A dump of about 4,000 tons of socood grade ore haa accumulated at 
the mine, w^hSch yields by repentecl sampling 60 oz. hU ver and or 89 
per ton gold. It is estimated that the new' miU at Fivo-mile will reduce 
the cost of mining and extraction to about 810 per too. If tUo^ ex¬ 
pectations are realired^ not only will the dump yield haud^me prohtSj 
but large masses of mineraUzcfl rock containing stringers of quartK and 
net-works of <iuart?: veina will become ore. 

An aerial tramway about 8,000 feet long connects the mine ^ith 
the South Fork w'agon road at Faglit-taUe creek, about 3,000 ft. below. 

Tlibt tram is UKod to ship ore and to bring up mine tiniber„ wood and sup^ 
plies i even the boiler, air compressor and hoist wore bfought np on it. 

A second tramway, 1 b^fODO feet long, la being constructed from the mill 
16 _a— 5i 
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to w point oo the fii-ist to cottveT ore to the mill, A thirdl traoi h to 
bo eonstTucteci from the highest v?orking of the mine to the upper ter- 
miRAi of the first tniiowAy^ 


the SILVEH MILL At FtVE-MiLK, 

MLU*t Tlie mill in course of construetion to treat the ^fettie L. i^tid SQver 

Cup ores is located at Five-mile on tlie South Fork of Lordettu creek, 
about a mile and a c|uarter above FergnsiOlL The mill is 216^ ft. long 
by 76A ft, wide, or 95 feet, with the retorting fumacea and staOk. It 
h Ixiing built by the Union Iron Works of San Francisco. All the 
timber used for the milk houBeAp offices, etc-, is being cut and 
dressed in a sawmill on the gronnda The inachinorj ia being 
installed in two symriiotrical nnibi^ eo tliat ore from each mine 
may be treated separately throughout the whole process^. As 
this is tlio first silver mill erected in this district, a brief descrip¬ 
tion of it will be given. The ore is delivered from the respective 
T¥iiTi ea into sepamte grizdics throu^ which the fine ore |rfuisea to 
bins, while the eoArso rolls to the eniahing fioor^ where there arc two 
Blake crufp**^™- ^ automaticaUy Into two stamp 

milk of ten 1000-pound Htamps each, operated by 4i 75 kp, induction 
motor. The pulp from the mortars is autematieolly sampled and pAS4*ed 
to two sets of Splty.kosten hydrautic the coarac pulp going to four 

TfBfltnkvhiuf 10-ft. Docidfl riftie^l buddies ; tho fines to four vonnors. The sulphides 
lh($ ot*, then dried on a drying floor, whonee they are deUverod by elevo^ 

toFrt and Bctuw feeds t*) ‘2 Ho well AVbitc revolving roosting turtuicm at 
the isaice timo being ouUutuiticallj mlKed with salt delivered from the 
wvlt grindei^. Tlie lead driven off by the ronstiog may bo recovered 
if demred^ The ore ia then conveyed to a cooling floor, and ofterwajds 
dutiiped into ten 5-feet amalgamating taiiksi, through the bottom of which 
steam is injected to osskt in amalgitmatioii. The charge is next run 
to five B-ft. ijottling tanks. After leaving the aettlciA it h atraiued, 
the quicfcailver being elevated and run back to the mercury tank sup¬ 
plying tile amalgAiiiating pans, and the amalgam taken to tlie 
retoi‘t-rot»Ki| w liere there are two amalgam funXftCCM, The €[uieksilver 
driven off from the furnace ia elevated and returned to the mercury 
tank. ProviHioii may be mofle for saving the copper if suihcknt 
quantity la prenunt. The power plants ia a HUinapate building, is sup¬ 
plied witli two Felton wheeL% electric genemtors, transformers^ etc. 
The power ia supplied by water brought by a 3^700-ft. tluino from 
Larticau creeks and delivered at the power house under 145-feet head* 
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THE TBIUXE MlNEr 

The T!fiun& mine is situated w short distanoe j^outh-oast of the Silver Tiiunc dudb. 
0\ipy only a small ridge and the head of a gulch Beparating them. In 
elevation^ it ia about 1,000 feet higher than the Silver Cup teTudnal, 

It IS one of the moat pieturesquely Hituated miiiea in Britiah Columbia- 
The tunnek run into the face of a cliJJ under ft small glacier, a P>pc being 
tised to aoskt io the ascent to the lower tunnei Tlie npper tunnel is 
reached tl^roftgh an np-ruise from tho lower. A ooosiflorable amount 
of work hm been done ; the lower tunnel has been driven in 300 feetn 
the upper tunnel 150 or luoms } the total auii aunt of work done aggre¬ 
gating possibly I ^^00 lineal feeti, 

The count!*}' rock is slate witli a strike of 212 feet and a dip of 70 
d<^rees north, but sulFering In-jcal dirfturbaiicoa. With it CMSCur a large 
number of ilykea of the dialjase sehlst- The main left*i is a strong vein of 
somewhat vnriablo width, in places os much as 8 feet witlot hut usually 
not exceeding 4 feet. It k found in the slate with a diabase dyke near 
the foot walk the vein aomedmos e^'on traversing this dyke. A second 
parallel vein occurs in a band of slates on the south side of the dyke^ Two veina 
with the dyke os a sort of a hangbig wait The lead consists of fl«>Ud 
minemH 7 >?d quartz or gtringors and vainlets of qiiarLz reticulating 
through the ctmntry rock, lienee there arc often amall horw^ with 
veinlots running through them. As the k not abundant on 
the surface of the lower working, it evidently oecura in the form of 
chutes^ os on the Silver Cup. In other respects it is similar In 
charnetor to the Bilvor Cup- The upper iwirt of the vein is possibly 
aomewhat rii; Ivor in grey copper tlian the lower, but it is also richer in 
blende and poorer in lead, which k the reverse of what might lie 
eipecbed if much enrichment by surface watary had taken place. The 
ftrat^^lasa ore k stated bo carry 912 to *18 in gold; over 200 i>3e- in silver 
and 30 per cent of to the ton. The following Information regarding 

the distribution of values through the ruinerak of the ore was furnkhe<l 
by Sir, Bunn, the superintjndant at the mine 

The pyrite will assay 920 in gold per t<jn. On the surfsce where 
the ore is oAiducd bo ‘ carbonates ' tho gold value amounts to 850 per 
tom Pure galena will aaaay 8200 per ton In value of all the metals. 

A condition rather uncommon for this latitude ifl found in the upper 
workings of the mine, that is approaching the bed of the gUclor- TIio 
ground is here aaturated with water in tho form of ice. The tempera- 
turt? must remalu below freezing the yciir iiDund, for in midsummer the 
ground remains frozen and the walk are coated with frost ciyTjtak^ 

The water travek downw^ard by melting and fizzing, for if a tunnel 
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its not m urEj it £Jla almost to tiic top iHth ice, and stAlactites and 
(ftaUginite^ and pillars of iee are formed. When tlie frosen ore is 
taken out of the mine and meltfip ii %e stated that it loses 50 per cent 
in weight) and is reduced to a sHme, dldicijlt to Imndle. ^now^liues 
have mode a permanent camp impofisiblep so that the mine has not 
been operateci in winter, 8now^Hdea also overturned the tramwaVi more 
than a mile and a half long, which woe put up lost jsar to eonnoct tlie 
mine with the wagon road. Thoiie dii^advantages attendant upon its 
unique situatiou, have made an ore carrying lesR than ^100 to count as 
of second grade. Notwithstanding, Lt is estimated that at the close of 
the present iseaaonr the output of the mine will have reached a total of 
$40p0OD, It might be mentioned in passing tlmt a dyke of diabase near 
TduDQ a the Triune cabin is somewhat heavily mineralized with quarts, siderite, 
^TOBildD of galena, copper, etc. Tlie Triune is situated on tho south-extern con- 
aflvor Cuf4 tinuutioa of the mineral belt on which the Silver Cup is Hituntcd^ and it ia 
quite probable that it is on the Kunie general lead. As the Triune is 
at a higher elevation und the dip is northw^ard, the lead outertspa 
farther &outh than at the Silver Cup. It is not to bo InfemHl that ore 
ia necessarily developed thmughout the whole dintanceT for it has 
already been stated that It is loculi^ in chutea. This mineral belt 
extends over Silver Cup mountain, the Cromwell and otlier eluimii 
being situated on it. It probably runs along the range pant the upper 
pan of American, and Haskins crooks, hut on account of the snow it 
Md veiiM -m wos impossible to truce it up. A number of quartz veins occur on this 
mountain, Bome showing free gold. Some quartz -itringers occur con¬ 
taining fekiapar ua if they were on a<jd facies of pegmatite. 

A nnniber uf other cIbites are ■ sltuatHl on this belt in the neigh^ 
bourhcMxl of Ferguson, but they have not had as much development, mid 
their description would arid nothing new regarding the character of 
tlio ore and conditions of mineralization. 

LwA-dLke TJie ^limi^rlike^ tvariea of rocks forming a belt along the head-wntera 
bdt. tributaries of the I^rdeau, and West Fork of the Duncan^ h 

well minenLlized, but on account of the altitude and distance from 
transportation, development haa nccts^^rily been slow* Wero it not 
for tJie matamorphism whieli souse of the rocks have undergone, and 
tlie pruminencoo! limestonCt there is little difference between the rocks 
unri ores of this belt and those of the mineral belt just described. 
They contain iiunierDins diabase and porphyrite dykes and sh^ts } 
bandN of the green schist are also met witlt. The rocka are compressed 
into folds, so that while the Ktrike ia fairly constant, the dip variee 
from north to iiouth. The pos^iible influence of the folding ujion the 
ore bodiw should be borne in mind in exploiting the ores of this 
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disitrict. Somewhat auriferous silverdeacl and aiderite-bifAring 

quartz veios are found in thia belt also. 

The Buflahot^ one of the best known groups of claims ia situated B^dabcfc 
on the west aide of Gainer cr«jk m the jMuth baac of the fir^t lime- 
dike.'^ The vesus occur in the “dike.” The bluish limestone is shot 
tlnttugh with veins and atringerti of quartz and somewhat ferru^nous 
calcitej gepcmlly haring a low dip northward. The Badshot vein^ 
several feet wide, dips into the mountain at an angle of about 2^ deg. 
nor til. Its outcrop along tlie side of the dyke h plainly visible. The 
vein-Quitter consist^ of ^nicwliat decomposed calcite, quartz* galenn^ 
and tetrahedrlte. An iuclliie sliafti idmut 70 feet deep, has been sunk 
in the vein^ A galena vein 18 inehes in width and taiid to run 815 in 
golck 225 oi in silver^ and 75 per cent lead, has also been opoiicNl up. 

Galena and tetnihedrlfce were tlic only metallie minerals bwsen in this 
ore. 

Some ore w'ttM shipped during the summer from the Mohicaiq opposite 
the Barkhot on the east aide of Gainer creek. On the Ophir-Latlegroup 
situate'.l in this* belti the quartzose ore is sJiid to enrry high values in 
free gold. 

tbout Ll^K^ oisrnicrr. 

Some mitleraliratian has taken place in the Trout lake valley^ Trout lake 
i^unrtz veiDs somewhat mineralized »occur near the Bc<aton wagon n)ad. **‘*“*'^ 

A rather fetrong vein of mineralizeiLl quartz oocura cm the X^ke shore 
l^low Abrahanii^n creek. On the mountain slopes southwest of the 
vallevj wolated groups of claims have been staked^ practically along 
the whole length of the vallevi acune of them furnishing very pro- 
misiiig-looking sample!^ From the position and number of these loca¬ 
tions, this may be considered to form a tlunl mineral belt. That 
the locations have not boon more numerous may perhaps be explained 
by the difticultii^a in the way of pro^^peelingi duo to the vegetation and 
to lack of farilitleiji for getting supplies into this part of the district. 

The Lucky Boy claim on the slmulder of tlm hill .south of Trout creok, 
about three tnilefi from Trout l^ke city^, is being developed and is ship¬ 
ping Kionie ore. Several open cuta aiid one or two ineUncai have been 
run on the main vein^ which varies from a few inches to several feet 
wide. In the main slope it pitches nouth-wcatwaitl at rather a high 
angle. But fc^r the most part it is almost horizontal, with perhapH a 
slight Bouth-we«terley dip^ cutting alnio<yt at right angles the fornmtion^ LiMiky Boy 
{schist or altered siLicihed phyHiteswhich dips north-eastward at an 
angle of ttbout 85 degrce*j, Thorc^ are acverai parallel fismres which 
are not eo well minemli^&ed. t^ome inclusions of country rock occur in 
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th«Ae and there ia evidence of replacePiont; Tlie quartz ia Bomewhat 
dnjsy, and the ore often occupies these druiwa or occurs scattered 
through the quartz, in kidney or almond-ahaped masses, or as 
Binall veinleta. The ore eoiiEiBta of galena, tetmhedrite, zitio- 
blende, calcepyrite^ pyrite and a little native silver. On the snr- 
face it wcathera to lead and copper carbonates On tho Hcrue Fly* 
adjoining the Lucky Boy, the ore oocnra in limestone^ On the 
Huffed Qrouse, Copper Chief and Willow Grouse claimis Bonfie dis¬ 
tance above the Lucky Boy, the same minerals occur. The sulphides 
reticulate through the quartz as if formed Later, or collected by con- 
ceatratiouj so that in places it rosembles brecciated oro, with the frag¬ 
ments cemented by sulplude, Pyrite is here inott! pleadfuL, and 
masses of pyrrhotito and some molybdenite also Dccur. The relation¬ 
ship of the metallic minomla to one another is mbemsting. The galena 
ia found both in and surrounding tetraliedritej thn blende encloara both, 
Chalcopyrite encloses and forms veins in the foregi>iog, an^l pyrite and 
gjilena form the matrtse for the others. The order of development 
would seem to be : galena, tetiahedritet ahalcopyrile and pyriLc, galena, 
blende, but from the way in which the clialcopyrite surrounds and eata 
intotho tetrahedrite, it looks as if it was former! by alteration of the 
latter, and from the frequency with which it occurs as a thin seam 
between tetrahedrite and pyrite^ as if tho action of the iron sulphide on 
the tetrahedrite might have induced this reaction- The practical bearing 
of thin lies in the fact that giuce the tetrahedrite vr&s one of the fli^t 
formed minerals; there is firmer ground for our Iwlief tliat the rich 
mineral will eontiniie at depth. Work pihJgreBsing on the Ethel 
mine on the north-west aide of Glacier creek. 

Some good sliowingHi of ore are said to occur on claimB up rive-mile 
and Canyon creeks^ but the season w^na too short to allow of a trip being 
made to them. Some ore was being packed to Trout lake from the 
American niino at the head of American crooks a claim located on the 
central minenil belt The claimg on the Trout Lake district enjoy the 
great advantage of being near transportation fMcilities, permitting & 
lower grade ore to be shipped. The coat of freight and smelting ore 
delivered on Trout lake Is from to BIS per ton. 

THE POPLAil CttEEK DISTEnTT. 

The boffin of the Lardcau river, below Trout lake^ b now ujsuallj 
referred to as Poplar creek district, since the excitement and rush 
into the district thia simimer was caused by diacoverieB about the 
mouth of Poplar creek. The district i* not altogether new to proa- 
pectora } some of the mc^t higlily-pri£e<l daima, such ns the Goldsmith- 
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w-ere t^n y«ira ago adcI AbandaDed, aad Ftonie pht^^ectora hava 

b©eii at work ever 9LDe& When the eenatruction of the milway from 
Lardeau to Trout lake was decidetl npofij the district reocivetl renewed 
nttention. Tho Lucky Jack, Hitnated on the railway line* which has 
been rcHpotiidble for the grmtest part of the enthuaiaan^ over the dl^e 
tnct this samnier, was located io 1900 by Augmitua BofValo^ and aband- 
cned afler two asHea^niieiits had been done. Another claim ^ now well 
Hpoken of, la the Bommion at the mouth of C&Hoitde creek, the Bmt 
creek below Poplari which wjw located by the same prowpwtor, the 
same y^arp and is still held by him. But until recently, the Ijordeau 
was regatded as purely a silver-load district- Yet gold has been knowm 
to occur here for several ywi^ but not until thb auimiier did the public 
become agitated over the fact. In 1898 H. llodgers and Honiy 
Schmidt located the Korth Star and otlior cMn^ on the north side of 
Rapid creekp the drat creek abov^e Pi^plar, about SOO feet above the 
Lardeau valley. It wota located on account of a showing of gulenm but y\^ 
was s&on found to be auriferous. About GO feet of work has been Gijkotbciw. 
done on it e%'cry yoar ainee. In 190! John Wiuquist located tlie Spy- 
Glaasi^ about 12 miles up Poplar creeks whichTit is said assayed SI 20 in 
goldi besides high silver value. In 1901 Marc|uis and Gilbert located 
the Ochre and Opbir claims on the north aide of Poplar creek about 
a mile from the moutlit and 640 feet above the Lardeau valley. In 
1903 ^Marquis located Gold Park, adjoining these claims, and on it 
last June specimens ■cuntaining viaible gold wore found. These wore 
exhibited in Kaslo ioon after and started the rusli to the clistrict 
which lias resulted in the discovery of numerous quartr^-veins yielding 
exceptionally rich specimens of nntivo gold. AU of the ground 
about the mouth of Poplar creek ha* been staked ; some of it many 
tiniOH over and locations have been made from the second crossing 
below Casesde creek to beyond TcnderfcGt crock- A town Is springing 
up at the mouth of Poplar creek. 


Tlic rooks of tliiu lower part of the Lardeau basin are similar to Rocki of 
those found in the upper,, and consist of greenatone and green wihiato, ^^5^” 
slates and phyllites, with a few limestone bands and dykes of the 
yellow-wcatliedng diabase and schist formed by its defonimtionp 
The greenstone seems to bo marc heavily developed here tlian above, 
and tlie diabase dykes to be larger and more numerouH. But time 
did not pertnit of making a detailed examiiiatioi^ of the w^hi^lc district. 

The Veins occur on a belt of slates and dykes which crosses the lardeau 
river from the north-west, above Tenderfoot creek, and extend^ 
s«>uth-wi?iitwardt nearly parallel to the river^ ocroes Rapid, Poplar and 
Cascade creeks. On account of the snow the Silver Cup belt could 
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not be foUoii'ied i^uib-e^t acjro^ the Silvijr Cup mouiitamt but 
is little doubt that the Foplnr creek belt ia its soutb-eiistert) coutmua- 
tioD. Tliia suppoeitioTi is boated on the character of the rocks and oif^ 
the litKke of the rcjcks and the position of the hdt relative to other 
forouitions. Thtia the * lime-dike * seriee is soon up Lake croekj elioiwiiig 
the rocks to be angling toward the river. In Kapid creek, bonlden 
of a cofiglomenate similar to that found in Trout lafce^ alford pretty 
good evidence that this band ia to be found up Rapid creek, that is^ 
it has cftiesed the valley and h now away to the south-west^ Tlso 
veins areslndlar in character to those of Fish river nnd Silver Cup 
monnttMii, alrcatly describedd e^ccept tliat at Poplar creek arsenopvrite 
is <K.'f^ionally founds But the introduction of a new minenil nt a 
particular point in a raineral belt is no rare thing. In this part< of 
the belt veins are very numerous, 1 n some places thoy form a net w ork 
They usually conform to two principal directions. One set mna about 
2110 degrees, tliat isj almost parallel to the fortnation, though the dip 
may vary, and the second siet cm^-cuhi the fomiatiou running nearly 
north and south. The claims whiclj had rccei%’-e<i most attention up 
W the time of niy visit wem the Lucky Jockk Swede group (Ocldslnitli)^ 
Gold Park, on Poplar creek ; North Star on Rapid creek* the hfsggie 
May an{i Jlsndy gtxjups near the railway at Tenderfoot. 


LUCKY JACK. 

The Lucky Jack ie situated on the west ekle of the railway about a 
quarter of a m ile below Poplar creek crossing. *rhe uiaiii vein is expoBod 
in the hillside ubout 100 yimls from the track, standing out Itke % wall 
from the more easily weathered country iwctn The country rock is a 
rusty-wcathering grayish schiat which pixived on examination to l)e 
the diabase-liko rock in a Kqueezed condition. It is moi'e or less im¬ 
pregnated wjtii pjTite in bturII grains and vainlets. The vein is of quartz, 
two to five feet w ide, avcniging perhaps three feet^ standing slmrnt ver- 
ticajly and with a i^trike of degroea, A numljer of other veins occur 
on the property but moat of these have the westerly strike. The quartz 
is milky to w-ateiy white, carryung a little arscnopyritci galena, and 
pyrito w ith, in places, vorv coarse free gold, Ubemlly ^plaahoii through 
it, in bunches, maas^, libers and platoa. The gold oceui's in the pure 
quartz, in the sulphidca, surrounding aulphidcti, with indusionsof <?oun^ 
try rock or along the walk Fine gold ako Mcum in the vein, as in 
the tunnel which is being run In on the vein. Quartz wbii^h contains no 
visible gold k said to pan well. Tlds vein has alfonJed many nmgnifl^ 
cent apedmena of native gold, some of tlie fmest ever found in the pr[>- 
dnee. One specimen which we photographed wm about 2 feet long 
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aDc] feet high and coimifitied of quiirts with coarse gold libcrall^^ 
scattered throughout the entire iiuisa The owoera estimate that ^po^ 
cimens containing about ®i2,000 in gold have been taken from the vein. 
Tlie values are not evenly diAtributod ; in a large part of the vein no 
gold ia vmble though it is said to pan wll. The ooctirrrnce id eul- 
phidea and uicluiiionH of the country rock appear tn be fa%'ounable indi- 
c^itora of values. Probably tbe intersection of crosa veins wih also 
cause an inerease in value* Tho arscDopyrite is said to nssa^' as high 
as 325 ounces of gold per ton. Kveii witli the eye a largo quantity of 
free gold can be detected in tho arseaopyrite. A tunnel had lieon 
started on tho vein+ iiiui ^ far ns? it h^\ gone the charauter of the 
vein reinained unctiangcih 


^ swipes' cnoup. 

^ On the south-east shoulder of the mountain, between Poplar ci*eek 
and the river, about 1,400 feet above the valley^ are the Gold Hill and 
Goldsmith claims, known ns the Bweries' gTOwpi u^^d jiist east of these 
is t he Crown King. 

A largo nuniljkcrof quarts veins<Hx;ur on thcAO claims having a course 
of sbout 285 degrees and irarying from nfew inches to sLv feet in width, 

A number of cross veins are also found- They are mineralized bera 
and there TAith galena, pyrite and ,^puthic iron weathering to Hmonite. 

At many points they will pan gold. On the Goldsmith claim on Fopkr 
crei^k slope a quartz vein IB inches wide dipping slightly southward 
occurs in pyritbsed slates. £t is almost parallel to the slates but strikes 
a few degrees more northerly. The richest specimens yet found at 
Poplar creek were ttikcD from a point on this voin but nl the time of 
ray visit the spot was covered up to avoid the necessity of maiiitaiulng 
a guard. One spccirn^+n obtained here wa.-s aald to weigh fi ve poundH, of 
which two and a half pounds wbs estimated to be gold. Korth-east of 
this vein^ in a dyke of Gm porphyry a galena vein, which varien from 
two inches to a fi>ot in width, wan c^poseil for about iifteen fect^ A 
sliallow hole has been sunk which shows it to be widening from eight 
inches at the surface. I t Is heavily mlnemJized with galena and some 
blende, wpper and iron pyrites. It is suited to carry high values 
assaying as much as ^5,000, nif^tly^ in gold. The galena weathers to 
whiU^ eulpliatc and carbonate leaving free gold. 

On tho Crown Kingj veins are also numerous- For some little dis^ Crown 
tance a vein occurs every few feet. The country rock itself appean> to 
carry' gold values^ The owners had started to dig la what appeared to 
be some wenthered diabase schLst, bu t this earthy material was found to 
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pan w«ll. Some stringers of quartz one-eightli of an incli to two iiiqhes 
in width oecur in it containing a Little A pan of this quartz 

and decomposed roclc-iuatter was washed and a large qiiant-ity of fine 
gold and a imml^er of nuggets w'ere reeovered. 

flOUJ PARK GROUf. 

Gold PfcTic, The Gold Park gfoup h situated on the nortli aide of Poplar creek, 
Opposite the Swedes' group and abtihut 1140 feet above the town. 
Several quartz veing occurs from b few inches to several feet in widths 
cAtiyiiig the usual minerals and at some points^ os below the trail ou 
the Ophir, erj-stals of arsenopjrite half an inch long. TIio course of tl\0 
veins is usually westerly, The country mck is alste on the north and 
tlio rusly^weathertng schist on the south. Veins occur in botli^ but 
the main load seems to be in the schist, Kear the veinit the country 
rock is impregnated with pyrite and arsenopyrite. Free gold has 
been found in the veins; in fact it was specimens froro this group that 
started the first rush to the cainp^ 

NORTH STAB GBOUP^ 

Tins group w situated north of Rapid cmk about 800 feet abo^i? Lar- 
doau valley. The country rock consists of thin ban^ls of slates with 
the usual dip and strike between dykes and sheets of diabase ojid 
greetmtono. Several veins occurt nome striking with and some cutting 
Acroris the formation. Tl^ose striking with the formation iikav cut 
across the dip of the rocks and in phices cut both dip and strike. The 
quartz is in places well mineralmid with the sulphides. About 3U0 
feet of w'crk has been done. At the greatest depth attained the char¬ 
acter of the Vein was the SfLine as on the surliiice. The rcsnlt of develop¬ 
ment on the Maggie Mar and Handy groups near Tenderfoot creek 
U said to be very' eticonraging. 

SrVOLASS GBOL-P. 

c£Sl“ Alxmt twelve iniJca up Poplar creek and 3,400 feet above the town* 

Winquist has located the Spyglass claim on a load which occurs unfler 
conditions soiiM^what different from those already described. It in 
a band of slat^ included within the granite. Ascending the ensek a 
batni uf granite about a mile wide in crossed before coming to the ^ipy- 
gloss cabin. The claim lies about 800 feet above the cabin in a band 
of slate. The main mass of granite lies about 1,000 feet to the w^est. 
The slate h altered to glossy mica schist and is cut by tonpea of 


SUVMAAY KEPURT 


77 A 

granite Attd pegnmtite. The l-ead Uoa in the between two of tlsese^ 
striking with the fornmtion, 30S degrees, angle 43 degireea west. Tlie 
lead consiata of a band of quartz from two to three feet wide nJistributed 
through and betw^ecn the laminae of tlie schists, and replaeing them. A 
great deal of pyrito oeeurs in the rock and ledge nintter, Tlie quartz is 
ooincwhat caveniouo, and crj-Btalsare developed. Within the lead Is a 
paj'Streak siat fo twelve inehes wide, heavily niinerolLzcd wilJj bleudei 
tetrahedritc, galena, c<>pper and iron pyrites, native silver and probable 
argentJU»* Free gold is refiorted to have Ijeen found. The ore rnns 
very high in allver, and, it is tjaidj in gold. Beautiful speeimetOJ^ im¬ 
pregnated witli native silver may be obtained from tbiH mine. 


PnACEEt WIMNO, 

A number of plaeor claims have been located oij the Landeau river. KxcMHmflnt 
A biir lielow t\q>tar creek and alwvc Caywle creek, on the north side 
of the river, 3,600 feet long and 400 feet wide, has been taken up hy 
Mt^SiSirs. J^b?ad, Gilmore mxd Moyer, who have cominenced ojicrations. 

Their hydraulic plant consists of a Krgugh centrifugal dredging pump^ 
operated by a 45 h. p. Case t ractioii engini% and nine sluice boxes pro^ 
vidcil with rillies, false Ixittcims, coooannt mattiug, etc. On ihccouitt 
of the coklne^ ^if the water, mercury is not usotl and satiafiujtory results 
are obtained withouit IL The pump ba>j an intakeof eight inches and will 
han<llc ia>uldcr& two-thirds tliis size. Tlic numinal isa|Hicity for twelve 
men w'orking a ten-hour shift is BOO yanls. Work w'n* only commencs- 
ing and surface rootlets and large boulders were causing some diiHcultyi 
but with a pit provided with a grizzly fur the intake pipe and a dedee - 
ten intercept the roots, it was expected that theoe e^jurces of annoyimeo 
wcjulrl bo removed. Several pans of dirt from different parts of the 
hjir Were washed* which yielded good colours from Ulu Kbo of a pin¬ 
head doviTi. Te:sta miulc by the ctunpihV have led tijem Uy suppotsa 
that the gravel will rtiri fnuii T& to SO cents per yard and some 8L25. 

Tlic rCKults of this experiment are being looked forwjkrd to with in¬ 
terest, as^ if successful, U will land to a great deal tuore placer mining 
being done. 

llegarduig the degree of success which may attend operutions in Eneoan^iag 
Fiqdar creek district, nothing very deilnite con aa yet l>e said- This 
diist^overy of gold is an Important one. The veins are numerous and 
strong, are persistent in length and there is good ground for beliov- 
ing, iiersistent also in depth. In places, eioitic of the veins are of 
esceptifmal richnesa As deep ns tliey have been tested the character 
of the ore remains unchanged. One most encouraging feature is the 
extent of miiiorallzbd rock and the valuet^ tJwit can be obtaine<l fn^m 
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rock L‘ontttiniiig only aiiiall ntringera of qunrt^ such as thst njention^d 
on the Crown King. Another Ls the compamtivcly uniform disttibn- 
tion of vnlnes. in ^lein-s Hk^ the galena vein on ihe Goldaniith. In 
many mpocts the ore remmda one of that of the Cariboo at Gimp 
McKinnev^ which hna boen operated with good results for many yenri?- 
A largo quantity of wh&t should be gi;jml pay ore is exposed on the 
aurfflce, and some very rich spots occur; but information was not 
avnilablo on which to base an estimate of the run of the muie. The 
valnCH ftro not and c*anot be expected to be uniformly di-vtributed and 
what effect the leaner ore will ha%'e on mill runw ha* to be ascertmnCi;l 
bv actual tests- The proapwla are that some of the velnfi wUl yield 
veiT satlsfoctory returaa. Tile district oa a whole is worth and will 
no doubt rxwive cartdul exploitotion, But the auccosa of mining 
enterpriaes deiienda not only on the amount and value of the ore, but 
upon the buBiuCwj? management. It ia manifestly luilair to expoct u 
mine to jMiV aatisfaciory dividends on ovgr-capitaliKation of any hind, 
and il ia to be hoped that tbo promising pro|)erties in thi* district will 
not be handicapp^ at the on tot by mistakes of tbU hind. 

HEM ABES. 

3Iiiieral 4>ccur* tbrougliont tlio length of the Lardcml di%>tnct, prin- 
eipallv along three helta, a south-we^dorii M>ne on the south-west side 
of the Valiev and toward the granite contact^ a ccnUal song atrotching 
from the norlh-w'est of Camborne to southeast of Poplar, its sontli- 
eostern limit not yot dctormimsib arid the "limenlike" zone atnetoliing 
soutli-ooHtward from Fish river across tho hmurl of Lexington and Pool 
creeks and ahmg and near tluoTjirdeau-Buncan divide, it* north-western 
and south Heaslgrn limit not yet dotermined. Some inineralixation 
occur* outside these axitie*,but these constltuto the main lines of minerul- 
iMtion, The ores occur in the sedimentary^ rookiH viz:, slates, phylito 
Hiiil limestcme^ and in the ni^ity-wgatliering diabase schbt^ but no impor¬ 
tant mineral iwition was obaerve<l in tlig green schists, or irruptivo rook*^ 
except in a few individual eases. Tiic mlneral-VieaLring loneflan; uharae- 
terized and may be rwognLaed by dyke* of tlic ye! low-weathering 
diabase (tho largei' more coarsely crystuUine dykes do not producu this 
yellow coating smj readily) whSch divide the sedimentiuy rocks into 
l>ands of varyirtg width. The vein* occur along^ near^ and m the 
dykes. Tho velnJi ha ve two principal clirociioufi, approxi mately paiaJlel 
to the strike of the PiKka* and nearly at right angles to it. They luro 
usually almo^it vertical, but vary in the direction of their dip. They 
HTV of o compuwlte fissure type^ Their direction ia largely determined 
bv that of liasuringt but besides Has tire filling there hoa Ijeeh comtider- 
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able replaoftnjent of the couotrj rock. In places, to wnio extant, the Mode of 
bedding planes of the roeka Iwve also been utilizefl for tJio deposition 
of ore* The veins have been formed by aqueems joinemliziEig aolu- 
tioiis which have apparently brought up their load of niinoml matter 
from below^ Tbo chamyter of the are h not directly dependent upon 
the nature of the country fock. Small horses and inclusions of 
country rock are often nuiuerous in the leads. The relationship of tho 
dyk€^ to tlie deports seems to havela,^n largely physical—determining 
the direction and circulation of the ore-bearing solutions, though perhaj^ 
the iron and carbonates of the dykea may have been roficlied chemicaily 
witli the ore-ljearing solution. The veins may hsve a Donnection with 
the granite intrusion a.s some of the quarM veins have characteire resem¬ 
bling thew^ of the nckl series of pegmatite dykes, Tlie iimgma fnnis 
with these pegmatites were formed became more acidic andaciueoUH 
distance from the patcat granite w'as gained, and the gaugue of the 
veins is often rich in feldspar and rericite as well aa in quartz. Aecoid- 
ing to mineral contents, the vehm can be roughly divided into two 
groups, the silver lead veiru^ rich in metallic sulphides, and the gold 
veint^ poorer in those sulphides. Except in this one respect the reins 
are very siniilar. Tho silver-lead vci 115 carry gold values and are some¬ 
times rich in this metal. Tlie rektionship betw'een the two cWfos of 
veins Is not clear: they may bo of tlie samo fige nnd may Imve been 
formed by the same processes. On the Criterion^ a (galena vein is 
younger than one quartz vein, but may be older tlmn a second; there 
is HOtiie ground for die opinion that they are clooely related und they 
may have Ijeen formed during the same general pcridd of mincralis^a^ 
tiom Tho vein-stone is quartz with iwme ealcite, siderite, feldspar and 
a little sericlte. The metallic contents^ are galena, blendCt tetrahedrite^ 
copj.>er and iron pyrites, arsenopyrite^ argentite^ native silver and 
gold. The veifia are found on the highest suiumita and in the deepest 
Talleys. The largest number of locations hare Wn made at the Vrin 
higher elevatioEis, probably on account of tho better exposures. On 
the lower slopes and in the valleys the dillculty of prospecting is 
greatly increased by wash and vegetation. Mining in iiuch localities 
however, cun be carried oii 4 it a lower cost. The valn&i are not cvonly 
dietributcil, but are km:%lised in chutes. Thty are often concentrated 
round carbonaceons rock inclui^ions and along carbomiceous wali-roct 
and eometiines in ik tionie sulphides, particularly riiic-blende, are 
often n good indication of values- Chutes are generally located at the 
mtersection of vciiut. Other indicators of vjilnes will no douhl be Dwtributian 
found when further development lioa l>eeD done. A particular eifort valaea. 
should be made to find, if [jossible, a key for recognizing pay quartz by 
the naked eye wlioro the values are in tine gold. The indications are 
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that vftluGit wUl conUoue in depth they are nDcbanged to the d^peat 
level reached id the Silver Cup ; the richest niberal. tetrnhedrit^ m 
one of the first fomod. and blind leads, which cannot have been afToetcd 
by surface enrichment^ carry ore as well m outcropping lewte ; and the 
horizonUl veins liaye the same characteis as tha vertical ones, 

OllOV?ib ST ILL OPE2I FOB PRCKSPECTISO. 

WkmtD Although all the grouml at Poplar creek it^lf is staked, there ia 

still a great deal of promising territory' to be prospected for gold- Tlie 
aame belt is mostlj open for prospecting north-west of Popkr creek to 
Silver Cup mountiUD. On Silver Cup mountain and between it and 
Cnniborne there ia atill some free ground. Anywhere along thb belt, 
gM lOFLY be found. Free gold wag diticovored this autumn on the 
■XVinslow, north-west of the head of Beven-tiulfl creek. While it 
la not certJiin that the whole length of this belt \n auriferous, it h 
worth ejtunuDBtiotu Tha belt south-east of Poplar creek is little known, 
but may prove anriferoua. The south-west belt between the valley 
and the granite contact m mostly open for prospecting. Some prom¬ 
ising silver-lead ore containing gold valu^ has aJrondy bean found in 
this belt. The lime-dike belt may abo be prospected for gold, 
Ifutucrous ^uarti veins similar to those in the gold camps occur in itji 
under elnilLir conditions and it is altogether probable lliat some of 
them are gold-bearing. Tlie Ophir-T,Ade group is said to contain rich 
free gold ore- 

Quartz velius and some galena veuiH ocenr between Fish river, the 
Goluiiibk and Revektoke^ but little is known of this dwtrict The 
quarts veins seen by the writer appeared rather lean and no free gold 
waa detected Stillt a closer exaniination is necessary before thhi part 
of the countn" enn be pronounced barren and, »o far a» know^n, pros¬ 
pecting nuiy be attended with euccea®^ 

omnn econ’OMIC sii^erax^^ 

ftp*r. On n dump of the You-Know-5Ie claim at Whiskey point, on the 
Nortli-eaat Arm of ’Upper Arrow lafct a small piece of calcite so clrar 
and unchecked aa to belong to the Iceland Mj>ar variety was picked 
up. If a quantity of ' this clear unchecked calcite could be found it 
would be a must valuable discovery. Iceland spar ia in great detnand 
for optical purposes and the prcHcnt supply of the world ia practically 
exhausted. 

A»l4«iua Some fibrous serpentine occurs on Silver mountain apparently in 

altei-cd porphyrite, Bocoe fibers are 2 inches long but rather brittle. 
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Should pliable bbrea be fouadp the coat of traiu^rtation la BtiU too 
gieat Ui make a deposit of nsbastu^ m this locaUty of present commer- 
ciai value. 

Fine ipecipioo^ of clear quart?. crpitAk are found on the Towser 
claim below the Silver Cup minej ahowiDg the uBtial prism and pym- 
midja and the right hand tmpezoheflroD.^ 

Xliank-N are due to the prosf>oct^>rs and mining men generally for AtkfiowrlHige^ 
the kind aaaistanee rernlereti in prosecuting the work. Among those 
to whorn we are p^irticuJarlv indebted are Mr. Cory ^renhiniokp Mr. 

A, H. Gracie, Mr. John Knox, Jr.p Messrs. Joel and V, Lade, Mosf^re, 

Green and WilkiCp pro^dncial land atirveyon^ Mr. Geo. Attwood, Mr^ 

Ihaiald G. Forbes^ Mr. Barclay Crilly, nod many^othervt. 


Peace RivEn Cocstry. 

J/r. t/. J/. J/ct£onfi, 

Pursuant to vour instructions^ I left Ottawa on the 4th of May^ and 
travelling by the usual routes reaehefl Edmonton on the Uth. I waa Pe«» dvM 
joined there by Mr. William Spreadborough+ who acted as my aa^i^- KwaDtr^H. 
taut during the summer, and together we drove to Athabasea XandLngp 
where we remained until May 2 S, when we were enabled to take 
passage on a Hu<lsf>n^& Bay Company’s York boat bound for Leaser 
Slave lake. After a short delay on t|ie luke^ caused by the ice not 
yet having broken up, we reached the trading post at the head of the 
lake on dune 2. Horses and wagons having been hired there, we 
drove to Peace River Landing, where I espMted to be able to buy 
borwesp but hulling none for saJcp I was vety glad to hire a pack- 
train for tlie season, at a reaacinnble ratCp and by this means 1 was 
enabled to travense a wide extent of countryp and during the summer 
1 visited every piece of open prairie of more than SpOOO acres in extent 
and examioe^l every piece of culti^'ated land in the Pence river regiom 

A amall steamer, owned by the Roman Catholic mi:^ion, weot down 
to VcnnLLioD in June, and, taking passage on tbirt boat, I waA enabled 
to ^ the river-valley from Peace Biver Landing to Vermilion and 
my stay at the latter was sufficiently long to [^rmit of my examining 
the countty for fifty miles around that place. As my full report will 
he published in atlvance of this summary statement^ none but the publijh^^ 
briefeiit reference to the rcaults of my season's work will be nece»£ULty. 

1 found the vjilley of the Peace river all that it has been reported to 
be, but the cultidatable area in the valley iUclf U sso small that it is 
not worth eonsideriug in a report on the whole region. On the upper 
16 ^a-« 
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Pence river I'ktean, ffbich m fnffli 800 to l.OOO feet above the river 
and from 3,300 to 2,500 above the «», the only part tint is likely to 
Im touched by a rwlwsy for many years, is about 7 , 000.000 acres of 
prairie or bluffy countiT. The wWed parts differ hardly at all from 
the piairie, as regards toil This is, almost eveiywhete, a rich block 
loaiu resting on an impervioua clay subsoil- This noil is o£ great 
fertility but of varying depth. Its fertility ie abow'n by the analyiiis 
nuide of it by Prof- Frank T. bhutt of the Experimental Farm, Ottawa 
He reports ; ‘ It was found to have a very slightly acid reaction. 
Tested for alkali, only traces of common salt were fonnd, though care¬ 
ful search for injurious sodium and mognesiuln componiids was made. 
A quabtative examination for lime, showed that the soU was by no 
means deficient in this element. A partial analysis of the air-dried 
sample furnished the following data ; 

Ftrcent. 

.. . 3-« 

.. 11-S2 

.... -171 


r + + . S-S - w . 

Or^*nic and Vt4*tilfr matter . . 
Kitrogen . . .. X . e > ^ .. - ^. 


■\Ve bavii in these mults Buople nnd emphatic eviflenoe na to the 
richness of this ioil in hyniuji compjuivls nnd nitrogen, equaUin^in 
theije respects aiMch of the fertile prairie hml of Mnnitolja and the 
Xorth-Territories. Time hnn mt silo wed making ttny determination 
of the polnah and pht^f^phoric acid, but in judging froin experience 
wdth soils of a siniiiar hutniLB and iiltnigen content, thl-? soil in all prob- 
aVjilitT 13 well supplied with these constituents." The country south of 
the Peace rivefj including Grande Prairie, pmUbly a little warmer 
than that to the north of the river between Dunvegnn and Peace 
River Landing. 


fi 


Cktdc The whole of the upper country is well suited for entt^o-mUing dur¬ 

ing the summer, as tho ground is covered with luxuriant grasses and 
other fodder plants, but the winters are long and hay for aliout four 
months must be tnatlCw 


Ticrtlwravnil Though the great-er part of the country hai boon burnt over, there 
htfu* Ik still ati nbundance of |»jpkr and apnice for honse-building and fenc- 
bttiWmpf. purposes, and of course,, for Bre-wood, but thcr^ is no timber suit¬ 

able for railway foonstruction, except for tie«. 


In the vicinity of Verniilioiu the climate is much better than in the 
upper Peace river region. This is due ehietty to the fact that the' 
Country ia about 4500 feet lower than the Grande Prairie and thodis' 
trict about I>unvegBn. AVheat ripenii here in about throe years out of 
five and barley and oats ate ncldom touelied by froaL The soil too Is 
better suited for eontinued tultlvatioUt for timugh Boniewhnt lighter 






Ht^MMARY HE POUT 


as A 


than tlmt d^nbed above, it bt of depth and very fertile. A 

large mill operated by the Hudson's Bay Compaov fnmtnhes a market 
for wheat which Lb at preseut wanting in the upper country^ tJie sur¬ 
plus flour ground at Yermilion being aent down the river for the 
northern trade. 

A eancful study of the vegetation was niada during the season and Conclufliopa 
ujK>ii tliat^ eome of my coAclttstous are baaed. Colleotione of plants, 
birds, insects and small mammals were made, which constitute a pretty ^wiatioo. 
complete repreaentation of tlw flom and fauna of the reigion. Mr. 

Spread borough, w ho has Ijeon with me for so many yoant, proved, as 
usual, an edicient assistant. 

From Lesser Slave lake I return^ to Ottawa in the autumn by 
the route followed in going out in the spring. 

O.v THE Coal in the RoeitT Moi:vtains, Sheep creek and 

CaJiCaDE TfiflUOUS, NORTUWAHD TO THE PANTHEh RIVER, 

D. B. Doidhtff. 

31 r. Dowling devoted the early part of the year to writing a report 
on the coal depoaitji of the Souris river in AasinihoiA Hia held-work 
for the past Buminer was not commenced till the beginning of June- 
He write*: I left Ottawa June 3, calling at Winnipeg for Mr. Fred. 

C Bell, my assistant for the season. As the horees to be used hud 
been wiTitered on a ranch near Blairmoret we w'ent to that place first. 

The riirers being all very high iind many of the bridges gone, I found 
we would be obliged to send the hoi^ north by the roads s:hiK>ugh the Shwp erwt, 
settlements and tttm the Old Man ri%^er at ^IcLoiiHl. Our point of de¬ 
parture with loaded pack train was Okobocke, a station on Sheep 
creek, on the McLeod hianch of the Canadian Pacific Railway^ twentv- 
eiA miles south of Calgaiy, A rough wagon read is buUt up this 
valley through the foot-hills to 3[r. Lineham's lumber canip, just out¬ 
side the first range of mounUins, Pack trails^ which w e were able to 
foUow^ run from this point into the mountains. 

Through the foot-hills the valley widens gradually to the east, and 
it appears to be ptc-glftcml. The present stream cuts through wide 
tenaces and near the mountain!^ it runs in a gorge excavated 
through shales. On the road, about five miles weat of Okotooks, large 
erratic blocks of f|uartrite appear ou the smooth suHace and the 
absence of iMteni drift is noted. Kear Linehain P.O,, coal has been 
mined for local usCt from a seam exposed on tlie bank of the south 
branch of Sheep creek. Another outcrop wag noticed in Tp. 19, H, 4 
on the hilhide west of 31accabee creek, which appeat^ to be on the west 
6i 
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side of an anticrtiiie, and mav repreiseat tJie aame or coal horizon. 
The coal ffom this mine hwf* been eiaminiKi by Tfr. fioffnianfii and as 
it proves to b6 a gtxid quality of iking coal, Ur. HoiTfiiann s analysis 
and bia remarks upon it are added \im i 

* Coal from the Sheep creek coal mioeitt south fork of Sheep creeks 
BOction 2, to^atup 20, range 3^ west of the fifth Initiai mendiao, dis¬ 
trict of Alberta, North-west Tcrritonv Seam saki to av erage about 
four feet in thicknc^. Geological position, Cretaceous. Beeeivcd 
frotij Mr. H. Gruoei* 

+ Structure, for the moat part vtiy hnCt lamellar* with oocaaional 
interat ratified, more or les-^ ilisct^mnecbed, Leuticular layers of deoBe, 
pitch-black, highly lustrous coal ; compact ; in parta shows tpae^ of 
slickensides j Itard and firm ; does not soil the fingers j is, here and 
there, intersected by thin plates^ of calcite j colour, black ; lustre, on 
the whole, resinous ; tract u re, nneveii, occasionally more j&r less eoo- 
choidal j colour of powder, blackish brown j it communicated a very 
pale brownish-yellow colour to a boiling solution of caustic potash. 

* A proximate amdy^i^, by fast coking, gave : — 

„ . . 3 OS 

.. . . 30 5f7 

...... &4 a> 

. __ .. 3 06 

100 CO 

Onlw, iwcent, ... + ^..- . . .. ,4..rr.. ST'SO 

Ratb ot volatile fTombnatibU^ Miwr to S X« wbou, 1 s 1 ■ 38. 

< It vmlds by last coking a firm compact coke. The gases evolved 
duiing coking burnt with a yellow^ luminous, smoky flame. The oah 
has a brow^nish-yellow colour i exp<Md to a bright rod heat it does not 
become agglutitiatod ; at a most intense red beat it becomes moi-e or 
W fritted 

* Escpeiiuients have been made on a large scale in the pieparation 
of coke from the above i-oaj* i-mploying a Copper's coke oven, and with 
verA' encouraging results, the product being uf excellent quality. The 
HAmple sent for examination has a steel-gray colour and bright lu^re ; 
is bard and dense and appairently capable of supporting a considemble 
pressure without crumbling und may be regarded as a most uik-ful 
metallurgical fuel. It was found to contain : moisture, 017 percent, 
fwb* lO-iO per cent' 

Other seanis^ which I did not see, have since been reported by ilr. 
John l^neham aa having been opened near the river in the canyon in 
Tp. l&t ncjirer the mouiitains. Tliese are of a much higher 

grade of coal und a sample from near linelmm’^ upper lumber camp, 
probably in section 1% said to have come from a ten feet scare, unfor- 
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tanAtely contains a large per cent of flails but this may not hold gotxi 
for the whole seam. It is otherwise an excellent fuel and niny be 
cUtwed w'ith the ajithm<^ltG eoaJa. Dr, HoSmann's nualyHiH ia aa 
follows 

An analysis by fast coking gave i — 


HypTOifiotne WAtcr, ....... r r + 0'33 

14 !W 

Fixed . + + + (H ‘ W 

Aiih(gwU.|i white),.,.. .* ........ -.... 13 93 


100‘OQ 

It jieldc<l by aIow cokings a noii-cohereiit ; by imt cokings a com- 
poctp firm, coherent coke. 

Ratio of volatile comhuetible matter to fixed carlwHp 1 ; 4*31. 

Wmt of tbiSi, the bfsda all slope tow'ard the mountain-s and the rocks 
seem to form an amending scrica. Above the coal-bearing rocks there 
ia a thick group of coarse aiandstonot* with beds of conglomerate, fob 
lowcil hy bods of dark, nearly blackx nhale. Tliese rocks dip sharply 
to the we^t and cross tlic river in a band about a mile widCt at the 
eastern edge of Tp. 19* K. 5. They are followed by samktoneSt per¬ 
haps S*fM>0 feet thick, and then by a gxay shale which extends up the 
river through the canyon to & point beyond the lumber camp. These 
latter rocks appear very much like the Pierre shales of the plains, and* 
as the foot-hills here are capped by a sandstone formation, it would 
seem that some of tise Laramie racks might be found near the foot of 
the mountains 

There is bOpjO local di.4turbancc in the shales near the contact with Fiint mti^vcpf 
the limestone of the Rocky mountain.^ but they pass beneath the latter 
and the section here has the appearance of that given by ^Ir. 5ic- 
Conneli for the gap on the Bnw and Ghost rivers. That is, the I line- 
atone, after the great Rocky mountain uplift, has been alioved to the 
enatward 0%-er the crotaoeous rocks. The limestone dips towaid the 
west, but at the centre of tlie range there is a sharp dip dowu, so that 
they arc nearly vertical, and then there h a brook, the racks on the 
west side l)eing at ftrot nearly horizontjil and hnally dipping under the 
cretaceous of the trough of tlie head waters qf Sheep creek. The 
lower part of the outer face of the moutitaiits Is of a shaly Iknestone, 
probably Devonian or Silurian, capped by thick-bedded Liiive^ftonca of 
the Devono-Carbonlferous, The sketch below ^-ill better illuatrate 
this. 

Tlio Cretaceoufl rocks exposed here ore a continuation northward of 
the wide Ijasin on the Highwood river behind the Livingstone ninge. 
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Through ih^ ^rit r^ii^e /r<mi *mi to u^t* 

This, when foUow'ed north ia inappeil hy Dr, Dawgaa as being divided 
Into two distinct bai^tns by the ^Iisty range. In Idle sauthom paxt^ it 
i$ probably a sharp antfclinoJ fold with a aynciine of CretaceoUA rock$ 
on either hand, but northward tow'ards the Elbow valley, several breaks 
Occur in this fold it loewn ita simple stnieture. Xorthw'ard from 
the Elbow river the crown of the aoticline is broken by fniUts and the 
w'cstem limb of the fold is shoved over the eiLstem and cornea in contact 
with the Cpetoceous. Another fault, west of the main one, brings up 
another block forming Tombstone Tnountain and aeveml small areas of 
reddish rocks wliich look like remnants of the Cretaceous, but are of 
Eunail extent. The valley in which the Elbtjw river flows owes ita 
origin to a fault which runs caat and w^t through the first range from 
the Weinity of Tombstone mountain and on eildier side of this Lt seems 
evident that there is a change in the stmetural form of the Cretaceous 
areas. 

On Storm creek the structure probably change in much the Bsme 
way as on Sheep creek. On the stream flowing north bi^wanis the 
Kananaskis the bods are In a moDoclinal ridge with the Hmestone of 
the Elk range ovemding them. From the summit on the Elbow river 
a sharp synclinal fold is seen to develop toward the soutli and some 
folds in the Sheep crock ar^ about the centre^ suggest the same 
formation. The disgramt Sec, 2, represents a sketch-section through 
these ranges looking from the north. 
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Shi^ cwt to thf Kananaekie. 
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The fault-blocts north of Elbo^ river, viei*ed from the north, 
would have somewhat the appearance augeested in the next figure. 



Section 3, 


*Vor^A 0/ Elbow rzv^r. 


In the abo%-e diagrama the Ccetac^na rocks are almded darker than 
the limestone^ 

The coal smin that liaa been opened up is perhaps the lowest in the 
series. It ia on the eonth-westeni fiida of the valley and near the 
eastern edge of the Cretaceoua. The pack^trail that comcB over the 
anmnut from Sliat creek follows along the north side of a ravine 
running down to Sheep creek and in the bed of this stream float coal 
was discov'emi and tniced up to the seanL 

A short tunnel was put in on what proved to be n seam of about Autliiaeiilc 
nine feet in tliicknena. It dips 60* to the 8. W. The lower part 
measures sin feet of bright coal, but tl)0 upper part is v^y much 
erash«<l and falla to dust. This clmracter, however, is found to vary 

very much in the to the north* und crushed portUma of the 

^ are expected. An analysis of Bamples from the tunnel made hy 
Dr. Hoffmann fijid shows the coal to be lower in fixed carbon thun 
true anthracUe, Dr. Hoffmann's uiiaIjsis ia appendecL 


^ M EMO .^—Et sample of fuel from a aeam on the south branch of 
Shwp creek, section 11, townihip 17, range 7 west of the 5th initial 
meridiH 4 i* district of Alberta, N.W.T., collected by Mr. D. B. Dowhog* 
19D3. 


The sample of the fuel, a Bami^uthracito (in common parlance, 
anthracite), examiueth by fast coking, as follows i 


Vc»1«fciile cotnbuitible iniillrr. 
Fixid carbon ^ . 
A^bt white.............. ..H 


& fc I* ■§! « 

f. + ■ ■ 


1.30 
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Ralie (4 volmtilfl eombuBtit^t DiAttfr to fixed fArbon, 1 ? O'WZ, 
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Viti*cad« Coal Basku. 

The continufltioD of the Sheep ereek cewtl nrCA^ tiyrthward h (sup¬ 
posed tri) join the co^l me&sovv& which crtiss the KamLoaskis and to 
forui i^rt of the Cascade Irouglu The connection was not trac€d up 
thin snmnier, but the Cretaceous probably ocuuru high np in the rangen, 
South of the Boa' river the CretaeeouB rocks are in an elevated plateau^ 
pai'tly disaectod Into ridgoa running east and we&t from the UmcAtono 
which pushed up against it o-n the wetst. Thb has been brought np 
by a combination of sharp folds along & line of weakness, at w'hich faults 
ing has also taken place. The amount of throw has not been sudicient 
to allow of an overlap of the limestone upon the CretaccouH, as In the 
sectiocs north of the Elbow tiven Tlie wcst-to-o&At diKplacenient hscs 
been taken up^ howevoTt by folding and in the hilb south of The Gap, 
by a bending-np of the Cretaceous Ijeds a*? well. The s)Ticlina1 form 
which WAS accepted by Dr, Dawson as being the structntt for the 
wdiole trough b true for the extreme ends only^ or fnr the sonthem 
liart and that north of t he Cascade mountnint which wdll be mentioned 
further on. For 4i long distance north froni The Gup the bend Ln the 
beds is not part of a complete fold- The sketch here reproduced is 
intended to illustrate roughly that part of the basiu extending from 
the bend in the Co^icado river at Cascade i^untain, &.iuthward to the 
CretAcei'iU^ plateau near the KanaiiaskitiL 



Sketeh of CrfTwnif Cotd Basiti fookimj South from Cutcado Jl/bnnfain, 


Tlie Ijeds to the south are seen to be nearly horiMintah but near the 
fauSt^rontoct they are bent or brushed up. Between The Gap and 
Canmore, moat of the folding Ima Uken place in tl»e hmestonc, so that 
less displacement wna necessary in the Cretaceous. Fmm the Tliree 
Sisters mpnntain just south of Canmore, to the north end of Bundle 
mountain, the folding Lii the linieatone on the wmt side of the fault Is 
in Hlmrpp alincat vertical waves and indicates a gi^eater east and vmt 
displacement and proUbly greater pressunt. The efKt on the Creta- 
ccous locks is n iteepening of the slope at which they dip and also a 
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Bciieg of fi^lding^ which run dmgonaUy along the bedding planer down¬ 
ward toward^ the south. Tlie southern limit of the area in which the^fO 
folds are developed and the dip Increased is defined by a line running 
from the edge of tJie Bow river, a mile below the Canmore tninOi to 
the base of the slope et the Tliree lister?. 

^lining operation^! prove that the coal often pinchea out along the 
line of the minor folds, wliere they have become flattened] by tiro pres¬ 
sure, Tlie beudU in the seams near the eaatera etlgo of this area are in 
longer agaves and form saddles utid troughs which are mined out in 
the general opomtionst the coal being merely more cruahefl or the seam 
thinner. At the Canmore iiunes a tunnel, w^hich is licing put Ln at a 
mile south of the town, runs Jii on an almost horizontRl but this 

is found to turn up sharply to the vertical and come to tlie aurfneo. 
To the west of thi% the Iwds are again dipping down and some of the 
s^ms- in the mine mav reprOMUt a return downward of the w'estem 
part of this w^nve. 

From CAtiiUore to Anthracite there are no exposures of coal, but it 
would seem that the Cretaceous rooks form a continuous series^ aa the 
succession of beds^ iii both pUocs is similar and the dip about the same, 
Hiere is, hora'ever, a change in couditiona that has an imporlaut boar* 
ing iiti the cliaracier of the coal. An OJitra pressure has been iodnoed 
in a part enclosed within a fold which runs at an easy slope downward 
to the south from B |Miint north of the mine, A change in the general 
strike of the bedi§ m alfso inaiiguratod here, and the cause of this fold 
if* cOBuected in some way with thi-s IjoudiDg of the plane and bIho wdtli 
the fact tlmt horo is point of mnxiniiiin downthrow. 

The mining operations have been conrnicd to the inner aide of thLi 
fold and it is prolwiblo that the coal, when folio wykJ south along the 
Htrike, ma^ after the fold is passed, return to the chamefcor of tliat at 
Canmore. 

Tlie denudation of the valley by the Bow river hos removed a great 
thickness of strata Mow the bed of tlie litreaiii nnd it seems impossible 
to follow the fold in the liouthcm part of the mine; but to the north, 
where the trough is shallow', proipceting shafts show a bending of the 
upper part of the wesicm side to the we^^t^ thtw indicating a tendency 
to turn down agaiiii Ah thb j»oint is some distance from the Cascade 
river, there appears to be a gtKxl chanee of finding all the seams again 
mid tracing them nortliward to the banks of the stream where the first 
mining whs done. Tlie anthracitic ehuraeter w'ould in thin part pro^ 
b&bly be lessened^ 
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NorthTrard from iht^ bt^pd In tht^ Ca^ade rivcrj the limestone series 
is pushed up aloni^^ a fairly straight line of breaks whieb seenis to have 
followed %'ery near the plane of bedding of the npp^r part of the 
Ci^etnceoURf The Devonian beds have been brought up to an eleva¬ 
tion t\f about TjOOO feet in the eastern face of Cascade mountain, but 
they become gntduaJlj lower along the eontaet to warrl the north. A 
block of six or eight miles of the eoal-liearing rocka remains in the 
aJopc of the tiKtuntaln, but north of tJds there is a re torn to the tn>ngh 
fomitas nt the southern end on Jflst creeks and the fold in the luoun- 
tain to the west'k quite plain. The coal lockw are in this part all 
denuded aw'aj. 

In the gorges on the face of the Cascade range, the outcrops of the 
coal seams have been prospected by !Mr. J. C, Gwillim for the Cana^ 
dian PaciEc Railway Company and as niAiiy as fourteen ACams were 
found in the coal measures which comprise nbont feet of beds^ 

Many are small but several i^-ill be thick enough to work and tunnels 
arc now' being run in on these seams from tjie face of the hill at the 
south end, near the base of Cascade mountain. None of the sennia 
may bo expected tn be free from crushing and the local foldings but 
the southern part will probably ho the bst. In the gorgcsi several 
Rcetions aertm the measures were obtained and these all show more or 
lusts folding. Tow ard the northern part of the block, a wide Hjnclino 
in developed and this probably passes into the complete fold. A break, 
however, occurs across the range and the trough to the north ha? been 
bent into a much sharper fold and the coabbearing beds, w hich would 
be in the centre of the trough, ate denuded. 


In the sketch above, it La endeavored to show roughly the attitude 
of the beds end the fold which forma a continuation of the Cascatle 



31 MARY REPORT 


91 A 




range. This^ after approaehmg the eiu^t^ni side and p&rrowiijg the 
valley 60 that there ift but a ribbon of CretaoeoiiB left^ beneath a 
wider baain of these rocks, extending north and west to the Sawback 
range. In thin there U very little depth o| Cretoceoaa rocks remain- 
iDg, and only the tops of Knne ot the hiUs in tlie centre contain the 
coal measures. Two distinct lifiea of anticHoal folds run northward 
through the field and the character of the contact of the Cretaceous 
rockn and the lower onefl on tho west aide of the field depends on the 
position of the underlying ridges- On the south aide of the Panther 
river^ the Cretaceous barely comes in c^mtnct with the lower rocka at 
the Bawback fault, they are denuded from the top of an anticline, 
just east of this fault. Tlibs nnticlinal ridge ruiiA beneath tbo field 
south-east ward and is probably the one suggested in the weatem part 
of Cascade mountain, as shown in the last sketch. 

Tlie explorations, of which the rc*stilta are outlined above, were 
plotted in die field on the topograpliic map made by the Department 
of the Interior and thus nan'eying operation^^ were restricted to mca- 
tfuring scctiona on the atrenuns and whenever exposures occurred. 

r am indebcod to ^Ir. O. H Whtiei^ide for information relative to Af!kiiowlcdg^- 
the Canmore and Anthracite ininoa and to Messrs, J+ C. GwilHra and 
11. H. Aldridge of the Canadian Fatufic Bailway for Lnfonnatton rela¬ 
tive to their operations on the Cascade nieajiurca- 

After closing the field-work for tlie iseason and placing the horses 
on a ranch for the winter, I proceeded easti stopping at Regina for a 
short time to obtain from the local go%'emraeiit recortis of wells bored 
in the south-eastern part of -4s5milxji&^ 


OeOLOGV op the ISTEii?JATioSAL BOUN&AKV+ 

Dr. A, A. Prt/y. 

During the past season I continued the geological survey of theAmK>¥rred 
ten-mile belt adjacent to the forty-ninth parallel of latitude on the 
Canadian side of thAt line. The Boction ooveered is continuous with 
the section mappe<l in 1D02 and between the Salmon riier in 
West Kootenay and the western boundary crossing of the Kootenay 
river. The area surveye<i in detail in 190^ covers about 350 aquare 
miles. Tlic total length of the ten-mile belt to lie thus surveyed oo 
the Canadian side of Uto boundary line between the Great Plains and 
the Pacific is 450 wiles. Records on the wore or le^ detailed geology 
of juat half that distance are now^ in hand. 
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I left Ottawa on July IT and retuTned In the middle) of October, 
In nccordanco with the arnLn|,^uieiit of year 1 wus attached to the 
f c-amp of Mr. W. F, O’HatUr D to whom waA intrustted the work 
of cutting the boundary shwh along the southern limit of tlio belt over 
whitli my in^'estigations extended. Owing to the configuration of the 
countTy^ howevert it waa found itnpOrialbU* to mvtj on the geological 
work neoQs&Bty to the development of the ea^t and we^t Htructurfll 
sections if I remained In Mr. O'Hara's eanip. I therefore hired a 
packer and special pack-train of four hQr>^ for about ^dx wcekA. With 
this amai! outfit 1 wua enabled to travel rapidly and with a much 
greater thoroughne^'^ in explorationr with also a greater economy of 
time and tberefni'C of expense to the government^ tlian if the ^rvicos 
of tlic inain pack-train had beeu called tipoti for transpc^rtatioii in 
the two pre’iious yearrt. 

Hiroughout tlw reason 1 waa ably assisted by Mr, A> O. I^ng, of 
M^aneta* B-Cr, who left nothing to be desired in the efficiency and 
helpful ne-sa of his wo^k^ 

Gecena Tliie belt of Counts' studied lies entirely within the southern Selkirk 

Tepo^phj, jiiijuntain system and bears the most rugged topography to be found 
in the whole SuO-milc atretch along the 49th pmflel between the 
Cuajcwles and the main range of the Rocky mountains, Tlie strengUi 
of the relief is conilitioned by the comparatively low altitudii of the 
nsaster valleys of tlie region and by the number ami iimsiderable 
elevation of the mountain summits. The tloor of the hroad KiMtenay 
river valley ItToO feet obove the sea; that of the Salmon Hver 
valleVt -tIOO feet above th^ same datum. At lea^st tw^eiitv ihsHnct 
jx^iks ill the Wit ore over 7,000 feet in altitude ; for the highest 7,5&0 
feet 1ms bcc^n meoKUred. higher HummltN behing to the 

** Quartzite Range ", a local member of the Selkirk system an<l the 
sierm dividing the di'ninnge of the Columbia and Kootenay livens. 

Throe groups uf hrmiching occur on each slope of t he range 

The caftt-flowing Boundary ensek, Com creek mid Summit creek with 
their reapi-ctive branchej^ occupy the canyons of the Ko*>tenay vcraflnt, 
Shwp creek, Ixist creek and the South fork of tlie Salmon drain the 
no less imposing trenches on the wtijteru side of the main divide, 
A seventh cxnyoii Hyatem is drainid by the httid-wateT^j of Priest rivor^^ 
flowing south In the middle s^f the belt. Except on tlw tlr>od plain of 
the Ko<jtenay, the country Wow the bOOO fi>ot contour Is heavily 
fort^ted and is further made difficult of scce?t% rapejcialJy where the 
trees l>egin to thin out at the higher le^^k by n dense growth of 
rhododendron, altler and other bnish ” It was therefore gratifying 
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to tind ihAt each of the umiD YAllejs ejEcepting that of Com creek 
carries a more or pas^t>le trail, Tl>e old govern moftt (Dowdaoy) 
tmil for BixteeD miles up Sammit creek canyon has been put into 
gootl c\»ndUloo by the Bavoniie Mining Company. The Boundary 
creek trail has been fliinilarly cleaj^ neariy to Bouadary lake by the 
Continental Mining Company, operating south of the boundary line;^ 

Aild was this summer partly replaced by a a'agon^road. yrom the lake 
the trail was continofnj by O'Hara's parity over the divide to the 
Bciuth fork of the Salmon. It is to be regretted that the Dewdney 
trail is not kept open throughout, as a means of communication between 
the Kootenay ami Columbia valleys, thereby, too, permitting of a more 
thorough prospecting of the range than has yet bcien accf>mpli&bed. As 
usual the geological traverses were largely cotabnetl to the ridge^ 
summits^ where alone large exposures of rock can generally be 
fouml. For this reason our camps were kept at altitudes greater than 
4000 feet above sea <iuring most of the 

The scenei'j of the belt that characteristic of alpine mountains, Swu^ry, 
already imposing at the Kootnay river, but becoming more and more 
wjld^ in places even sav'uge in its ruggedness, as the Line of divide is 
apprOHclie<l. from any of the higher summits, sharply pointed 

** horns ^ dominating rocky rfiior-back ndgt'fl* high precipices danked 
wLih long screes or slopes of rock'd^bris fallen from the clilfAp fiteep ' 
canyon-w^alls reaching their thousands of feet down to the torrential 
sdreatna slowly dt^^pening their valleys, made the foreground. Across 
the tumbling mountain-sea the yet hrftier, glaeier-covered maases of 
the Valkyr and Valhalla ranges in the northweatp the Sloean moun¬ 
tains in the north, the Alps of the FurcelL range in the northeaEt-, 
and the wonderfully ragged gmnUic pitt^ of Idaho to the southeast 
and south, mode a type of scenery in most welcome contrast to the 
leas extended views obtained la,st season from the lower, forest-Coveml 
ilomas ancl rolling ridgeland west of the Salmon river. 

True glaciers are wanting in the belt, and the patches of old snow' iJljHMitiMi 
in mvjscH an<i on the shadt^i northorly idop^^'a are atnall and unimpor- 
tant^ The region abounds, htiwever, in evidencUH of former heavy 
glaeintion. Observations uuidc last aieason on the 125vmi[e boundary 
licit across the Gold mnges and Intcmr Plateau ” corroborated 
Dawj^rni'a conclusion that an immenuc ftdutlndowing icencap of thu last 
glacial period submerged all but a very few' high mountain-summits in 
the broad central £onc of tho Eritoih Columbiti Cordillera. Theniaxi- 
inuiii height at which aigns of that glaciation may be found imme¬ 
diately West of the iiuartzite langCt was proved to be about B^400 feet, 
it was accordingly a mutter of Nurprii^e ami iniore^ to tind that the 
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liiDit jiiil ^at of the divide on the Jiacje range umnistakablj 
reaches to 7,200 feet abore sea leTreU It seems highly probable that 
this diCTex^^nce of level b to bo explained hy a more pronouDoed accu^ 
iiiiilatiDn of ice on the eastern veimnt s>! these Selkirks than 1 >t a lat# 
warping of the earth's crust once covered by tVic ice-eap to a uniform 
contour* The striae on summits of Tt>00/eet trend to the south south¬ 
east., showing that the upper layei^ of the ice were practically unal- 
ftH:tod in direction of tlow bj the adjacent deep, east-and'west canyons^ 
The ledger in the <%nyon bottoms, are grooved and striato^i down¬ 
stream apparently by the law glacial ice-^^treams joining the great 
trunk glaciers of the Columbia and Kootenay valleys. The net 
result of glaciation in the belt has been to remove the pre-glacial veneor 
of weatliered rock, hi and scare the fresh rock Ijeueatlu and to 

rciiiove the dribria from the country. In consetjuence^ comparatively 
little drift covers the mounlain slopes or canyon bottoms. 

In accordance with the pr(>gnimiiie of work adhered to during the two 
previous seasons^ nearly all the time in the field was devoted to the 
problem-^ relating to the distribution, structure and history of the bed* 
rock terranca- Again this study seriously affected hy a truly 
amazing rarity of organic reniainSr To anyone aequamttid with the 
geological Llttcrature of British Columbia, such remains must appear 
of the vary first im|K}rtaiice. iluch has l>oeii written concerning tLa 
lithological and stratigraphlcal cha meters of British CDlumbla 
tioas, but the final correlation of the latter has been delayed In an 
extraordinary way on account of the generally unfos^iliferous nature 
of the stratified rocks, Tho search fht^fils has, therefore, been pur¬ 
sues I with special care wherever Sedimentary forniAtiona have been met 
with in the boundary belt. Buch rocks were found thia season in 
uhUisuiJ thickness and in splendid expodure ; yet not a single fossil 
specie ujseful for gvtilogical correlation discovered. TIscexperience 
Agrees with that of Daw'simj McEvoy, Brock, MeConuell and other 
geologists working w est of the Rocky mountains proper, in disclosing 
a marvellous barrenness of fosail remains in the Canadian Cordillera, 
which therein, seems to Jitatid In contrast with, for example, the Ap^ial- 
achian mountain system of Eastern America. 

On lithological grounds the formations found this suminer are per- 
liaps to be correlated best of all with those of Dn'A-mn^H Selkirk section 
made along %\w line of the Canadian Pacific RaUw'ay and about 150 
miles to the north-north west ward. His sectiuii Includes the Shuswap 
(ArcheanX Kiaconlith and Selkirk Series (Cambrian and Camhro-^^jJu- 
rian). Yet it is still too soon to moke the correlation final and, indeed, 
I consider it safest in this brief preliminary notice of field work not to 
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att€i;iipt any but tbe most genf^rAl statement of foraiational dlvi^ioDs 
in the artu studied ; in like mantier^ tlit> C|UCtstio¥is of geological equi- 
vale^ta must be left open untU the r^xrt eollectiociB have been syrtlem' 
atieally studied and the formation limits aeculately plotted on the 
topographie niapa. 

Compensating inberesi in the geological examination was, howeverp yoi™ble 
found in the local Htrnctural relationships of the formation. Frolmbly 
nowhere in the SOO^mile streteSt along the 4Sth parallel fpjm Kootenay lithok^^ 
lake to the western slope of the Cascade range are the conditions so 
favourable for a lithological and stratigraphleal study of the sedimen^ 
tanr rocks which are among thewe that may be called staple in the 
British Columbia Cordillera. 

"With the exception of a narrow belt along the western wall of the 
Kootenay valley t^ollgh^ the eastern half of the belt covered in 190^lT 
ifl underluin by a great series of crystalline schists—biotite ackist^ 
sericito schist, pliyllitc, quartzite and qtiartz-scldHti with many bands 
of vellow'ish-w'eathering sillcious marbles-^ut by thick sills and dikes 
of dioritic rock^ metamorphosed into an amphibolitic condition and by 
a batholith of coanso porphyritic granite which crfjsses the iKmiidary 
from Idaho and foritm the ridge of llykert mountain at the w'estem 
slope of the Kootenay valley trough. The western half of the belt is tSwJogical 
for the most part underlBiTi by a youogor conformable group of form- 
ationSj including thick hands of coarae conglomerate, nrkoses, voleaisic 
breccias ami flows, quart^itesj sandstones and slates with rare, thin 
intercalations of line grained crystalline Umwitone^ The two series are 
separateil by an unconfumoable contact running northward from a 
jx>int half a mile west of Fric^t river. Uda unconformity signihes an 
enoimoua break in the physical bistoiy the region and is one of its 
principal features of structui'e. The older rocks east of the contact 
had already been folded into complexp lofty mouiitains and then Qrmt 
greatly wasted dow^n by secular emsion I before the lowest and oldest 
member of tbe group west of the contact hiid been formed^ Since the 
required sectiotus have not yet been plotted, a statement as to the 
respective strength of the various rock-lianda cannot Ije given, but it is 
known that the we^stem se^i■e^^ must total at least 30,000 feet in 
fchickne?i.%. 

Both series were powerfully aUbcied hy that mountain-building 
force to w^hich the Selkirk range owes ita existence. Pressure was 
applieiJ from the eastward with such intensity tliat the stratifliwl rocks 
of the entire area were tilted up nod for the tn^j«t part overthrown 
flo that the dip of the beds now ranges from TO* to SS" to the easL 
The structure is thus essentially rjiouocliual and on the first approach, 
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auggpsts that the fpmiatJons met with are saccessively older as one 
civaaee the belt from s?ft,st to wewt^ That tiie true ooler is just the 
revere was first: suggested by tl^e flndtng of the great unctmformity. 
It wa,s firLally proveci by the orientation of repeatedly tllBcovered and 
exeeUentlv presen-ed ripple^Hiarks in the quartziteN ancl HAodstones of 
theQuartdte range^ 

While the generally aionitehnal attitude eharaetecises the hiedimen- 
tariea wiiAt of the great uDixjnfomiityi tlio Htrueture is eomplicated by 
the tlifllocations duo to (hree master-faults^ Two of these nin tmna- 
vetse to the (meridioriFil) strike and represent nearly vertical thrust- 
plAJies separating three great blockisT iiito whkh the monoeliual mass 
has been divided during the eneq^etie mountain huiidingr Hie middle 
block has been clispUeed half a mile totthewestward with refeiTuce to 
the northern block which lies nortJi of Summit creek canyon. The 
sesuthem block has been thrust three-fourths of a mile to westward 
with reference to the middle bloefcj the thrust-plane in this case cross¬ 
ing the boundary line at a low ailgle. 

The third thrust-fault crosses the Dew’dney trail in Lost Creek 
canyon at a point three miles in an air line from the aummit of the 
Qijartz.ite range. It lies In the plane of bedding ami thus belongs to 
a difrerent categfiry' of dislocationr In the process of lifting tho 
mountains, the qunrtzitic formation was fractured on a w^eak zone. 
The thick block of slates, sandsLones and ifuartxites overlying that 
zone was driven bodily over the back of the block lTLT.ng to tho 
naatwArd^ ^ normal overthrust. Either siidulUneously 

w itli that movement or, as Ls less likely, immediately following it^ 
both blocka were m rotated about a north-ojid-south subtermnean aAia 
that both strata and thrust plane were overthrown into a fKH>ition now' 
gi>ing a high easterly dip for both the plane Jtnd the betiding. In this 
way there has bcc'ti producetl a duplication of about lOpOOO fwt of 
strata on tlic wegtem dde of the divide:—a duplication that goes far to 
ojc plain the great width (about seven milcfl) of the quartdtic Tone com¬ 
posing this part of the Selkirk range, Thai there is no other important 
duplication and ihst the breadth of the zoiie is due to tho iinmenso 
thickness of the steeply inclined, monoelinal strata, ean be unquestion¬ 
ably aihrmciL Three iliflerent ^iUit-and-west structure scctioms on 
ridgea giving eiccelleut, often even spectneuk^ rock-exposures^ agreed 
in afforeling an undoubted eonclusion as to the Htructure. Each rock- 
band bad its own peculiar |kelographieAl character and relatioltd, so 
that duplication either by faulting or f<4d]ng could be eoailv recogniaed. 
With the exception noted the formations become sueee:Sdively younger 
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ill ptt^ing from the Priest ri^er unconformity to the weijtem lien it ol 
the section of the boundary belt covered this iveiison. 

Tlje great valley of the Kootenay river ia, within the ten-mite belt^ ti( 
imderEmn by an unfoaailiferoug rock’^rios which haa lithological 
cimracters difiTerentiating it from all the rock-terrenes to the westward. 

This soHcs ia largely compoged of gmyt ht-avily bedded (quartzites w'Lth 
thin mioacoons partings. It forms the western extension of the so- 
called “ CambiTari ” Quartrite fortanUon which* according to McEvoy* 
covers most of the district of Efist Kootenay. The f|isiirtzite Iras been 
faulted down against the nruen older crystalline moss just noted in the 
(eastern) part of the belt gituateri betwct?n Priest river and Rykert 
mountain. West of the Kootenay tlats, the dip of the 4|iiurtz:lto aver¬ 
ages about 00* to the southeast; east of the river the mme formation 
reappeara from beneath the liver uLluviuiu with an average dip of 1 O’ 
to the ca^t Tliis sharp discordance of attitude is w’cH nmrkcd for the 
whole ten miles along the valley between the boundary line and Cnst^m 
jnnctlou, and point# to the fact that the Kootenay vaUcy is located 
on a principal a:>ne of fractunmliaplaccment^ McConnell lias found 
similar eridence on the shores of Kootenay lake. The valley owes its 
origin either directly ,to the subaidenoe of a lon^ narrow block of the 
mountain-built crust of the earth (then a fault-trough or “ gmben '*) or-j 
as is more probablCt it is the result of idver-excavation on a zone of 
rock rendered weak by the shattering and faulting. In comparatively 
recent geolcigicoJ time, the normal rivor ptoflle of the valley was altered 
and Kootenay lake came into existence. At one time it extenried with 
its full width of £n>tn two to four miles far to the southward of the 
bouiulary line. The fifty square tnjlea of allui-ial fiats and sloughs 
between the line and the outlet of the river is a true delta-area. The 
river is stiU building up its fiood-pkin which forms some of the richest 
nrabk land in British Columbia, 

Either at the oloeing stage of the paroxysmal uptilting of these Cr^niteHtocki 
mountiun-built strata or in still later geological tlmOt the base of the ud bacbo- 
range w'oii punctured by four considerable bodien of granite. Two of 
these, as exposed by denudatifnit ore located wholly within the ton-mile 
bdt and occur on the main divide close to the Dewdiioy trail, Theli 
combined artniis total only about three square miles. The third body, 
with an area of seven Mjuaro milea> ss exposed on the lloor and waUsof 
Lost crock canyon as well as on the ridge to the north ward, Tlie fourth 
is much the largest of the bixlies^ covering at least 100 st^uarc mile# In 
the lofty mountain region north of iii^uiiumit creek. Only the Bouthem 
edge of this great ‘^batliolitb ’ enters the ten-mile belt. In thecae of 
flverj' one of these bodies the guperilcial extent of the visible granite is 
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ttian it3 aubterniDcaQ horimnul est^^nl. In several instaneea it 
can be sliQim that the area esposed is in direct relation to the depib 
of canyon-cutting which has laid bare- tiie once deep-stated granite!^. 

Tlie hoal creek granite body Ijeare the Lx>k of an cn<jriiiou;sly ea- 
Laf^sJ east'iinfl-weat dyke wh05»e intrusion w'aa afTecterJ 3jy the previous 
osisEenceof an cast-and^wast joint tmversing the tilted ao^li- 

mentaries. Tlw eastern limit of this granite is located at the great 
lucridional tlimst-fault above nientioned. It seems proliabEe that the 
intrusion is also in organic re1ation?+hip to the hooting of the block on 
the w^t -side of the plane of thrust. 


other throe intrusioELs have, in the uminp no discoverable con¬ 
nection with either zones of faulting or jornt-syatems^ or any aiea of 
genera! defonuation whatsoever hi the older fonuations. The numorou-s 
radiating apophyses do often follow pre-exiating jomt-phincfa in tiie 
tichtsls or sediiaontary rocka^ but neither the horizonEal plan nor the 
verticoJ proJile of the granite body as a whole is in any caae determ i hen j 
by structuiid planea in the invaded formationa. Tlie?»e granites, like 
a score of intru-sive stockaaud batholitha encountered to the westward 
in the boundary hc\i^ scom umjueHtiouiibly to have eaten their w'ay 
upward into tho atratiBerj and sehbtoee formattonjs w hkh have tiius 
been extensively dinplaoed by tise granite magma itself. How tha 
displacement took place ia a problem of hrst-class importance us it 
beans directly *m the origin of iju? igneous rocks of the wdiob Cordillera, 
A general diHcussion of the various i^osaibilities in tlio way of eitplanu- 
tiun was published thus year in the April and Auguat nnmhens of the 
Ameriiws JouriiAl of ^k:ieno& The conclusion uras that the process of 
intrunioD in auch cases is primarily mechanical, consisting in a com¬ 
bination of the contact-shattering of the Invaded n>cks w'ilh the 
^^overheiu] fltoping^ of the i^hattered rocka, The experience of the 
poat seawm has tended gixatly to strengthen my belief in the hypothesis. 
The collarH of aliattered rock wrapping around the Intrusive bt>dic^ 
vary from a quarter of a mile to nearly twro miles in width. Tlie con¬ 
tact metfLmorpbUin of tho schisb, alatn« and sandstones within the 
ooUar is quite cxtraorduiary in the degree of alteration suGored Kv 
tlujse rocks. The intensity of the action and the olcnmesa of pnwf 
that tlie raetomorphiflru is to be attributed to Uie influence of the intru- 
aiv© magma, are impresilve in the highest degree. 

- J>urmg the period of mountein-huilding and later, during the 
.giinrti veiu, iatnision of the graniten, the bedded rocks in all parts of the 
belt were exterLsivelj jointed and broken. The rcaulting JWmrea 
have been filled witJi quart?, often l>e»ring trace* or notable quan- 
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uf eLtinfemu^ and argeDtiferous aulpliidea The s'^\ns Iiavq 
apeoiftUj grftat width and Lengt]!i in the Qtmrtdle ratige. A large 
ntmiber of these veins were sampled and studied. On uctount of the 
pniH^it look of assays and of other pit!!liininary aidM deHiC-^riptlou, It 
ia Tct too t^rly to a re|Mjpt on the econoralc probabilities of 

the quartz bodies, A fair amount of prospescting has been carried on 
In tl^e belt but without such suceeag f^o far aa to warrant tensive 
milling duvolopniont at any [Kant. As usual elsewhere in British 
CoLumbia, only a negative interest has for the most part been taken 
by prospecloi'fl in the discajveries of low-grade autiferous voLruit their 
attention being perforcse devoted almost osLolusively to the problem of 
finding concentrated values. Tliis season's experience accords with 
that of last year in pointing to the advisability of further prospecting 
in the belt for low^gi^o gold deposits among the larger quartz velna^ 

It altio seems clear that free-milling gold is not to be ei?pected in the 
vast majority of the vein-s. The coniiiion sulpliidesr chalcopyrite^ 
pyrite, chalcocite.^ and galena with their decomposition produets l>ear 
the precious mutals. The three last mentioned sulphides occur in 
amall |i4jcketa or burvclios in the lianils of silicious marble on the head¬ 
waters of Priest river. Ri^r some yeans the nilnenil claLnis of tiie 
‘'Copper Camp^' located on the strike of this stone of cryatalhiie lima- 
stone, have been much talked about by sanguine prospectors^ hut the 
shou'lngH everywhere in the “esmp^' are so pour that further develop¬ 
ment on the claims sfiems mejst unlikely to pay. 

A much brighter outlook belongs to a rUini now' iieing Gii3dH|LiArUur 

w^orke^l by the BtLyonne Mining Ctimpatiy. The property la located on 
the extreme northern limit of the ten-mile beit, about li%'e mileN up 
the West Fork of Suiumit creek and &t an altitude of about 6^^900 
feet above the sea* Tlie lead oomiiijta of a three to nix feet quarts 
vein following a weak zone in the granite batholith. The vein occurs 
about two miles from the nearest contact of the granite with the 
schista For a width of from one to twelve feet on each side of the 
vein, the granite in thoroughly kaolioized and it is much decomp^j^il 
ou^ide the scones of kaoliiL The ore-dump contains the greatly oxidi¬ 
zed ijuartz-beariog small grain.s of free gold^ along with chaloopyrite^ 
galena, pyritCi tnalachitep azurlte, limonile and quartz dmsea, A dOO 
feet tunnel and a fifty feet winze represent the state of development 
at the present time. It is stated that the quartz gives 8350 to the 
ton as the neauk of averaging eia u-viays. It is also claimed that both 
the kaoiin and the deco-mposed granite may be prafitably worke<i. 

The ahundatit sulphides in the dump iiidica^^ how^everp that the ore 
will not prove free-milling in depth. The mine has good a'ater-pciwer 
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avaUaIiIc m tha i-iemitv. This quarts occur twee is eJtpecLally inter¬ 
esting, Bs goUl-bearing veins in granite are very rare throughout tho 
boundary belt so far exainii]e<h 

A deposit of magnetic? iron ore aggregating eight feet in thicknes-s, 
though interrupted by small lenses of i].narti5ito* wns noted in the 
structure section carried along the ridge overlooking the i^kiuth Fork 
of the SalinorL river just north of the boundary line. The deposit ia 
interbedded with the slates anil qimrt?itea in the upper part of the 
great stratified Beries forming the main mountain range. Tito l)ed is 
noteworthy because of the apparent purity of the ore and on account 
of ita mode of occurrence which suggests persistence of the ore-bwlj 
along the (meridional) Strike- Tt was found in ite proper place in the 
stratigraphic series, though aith greatly reduced thickness, os a simi¬ 
lar CTOss-.sectjori was made on the lidge north of Lost Creek and seven 
milea north of the former section. 


Tht "VViNiHK RiYEn* Keewatis District. 

Mr. Mclmtes. 

Mr, ^Iclnnes left Ottawa on May for tho purpu^se of making 
a geological OKaminatian and suni^ey of the ^V'inisk river,, which 
ilowB into the west eide of Hudson bay about a hundred milea 
east of the Severn, in the District of Keewaian, As it wm necessarv 
to carjy supplies for the whole summerp the route from Dlnorwic sta- 
tiom the Canadian Facilk Railway west of Lake Suj>erior> wns 
chosen ns the easiest and quickest for loaded cano^ Thia route hoa 
been described in considerable detail by Dr+ Bell in hihi report for the 
year 1S66, and by other eieplorcrsp so that it will be ni^asaty to refer 
Ik* it (Idly bfietly here. Fallowing Lake Minnitaki and the English 
river to Lac Swuh the latter lake is ascended ntirbh-easterly to its head 
and the Root river imfl one of its tributaries from the east are 
followed to the height of land betw^een the waters flow ing westerly by 
the English river into Lake Winnipeg and those flowing directly inbi 
Jamca bay by the Albany river. \-VliOe dcKcending St. Joseph or 
ONnaburgh Uko on June 13 the swamps adjoining the lake were found 
only partially thawed out and the tniuimuin thermometer reooivltil 22" 
Fahr. on the night of the 12th, the maximum ^caching G4" during the 
day and riaing to 72' on the 1 &th. 

At Osnaburgh post, near the foot of the lake, with an elevation of 
about 1,200 feet above the isea, Mr. WillUms, thr^Hudson’a Bay Com^ 
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umid tains a sm^ll gard-eilr Owing to tho sandy nature 
of the soil in the noighbourhood of the post^ the be:^t re^ulU? could not 
be expected. Mr. Williamsi Infortned ine+ however, that barley ripened 
well and that potatoes^ peaa, beans, cairoy and large onions w'cre 
sueeessfuLly grovfn, but that Indian eora was hardly tilled oat svitH- 
ciently for tabic use when struck by the frijafc- Timothy was a splendid 
crop. 

From tlie foot ol lAke Su Joseph the Ailjany river was followed for Albany river. 
al>out 125 miles to Fort Hope, a post of the Hudson^s Bay Company 
aitnated at Sal^mct; take-t wijich lies just to the north of the AlWny 
and dischargers into it. The river for tMa part uf course is a suc- 
Cf^ion of alternatiiig lako-like expansions jmd stretches of rough 
rapids, some of the latter |HkSsibb only by portaging. Brook trout Broork trout. 
{Salniojbn(hioiijf)f fi'om three to four pounds in weighty were caught 
plentifully in these rapids and sturgeon of good size are taken by the 
Indiaiis all along/ About Fort Hope immI on Ealjemet lake the ^i\ is Fort Hd|w. 
very sandy and not well adapted for hortieulture. Gordon, the 

postmaster has, however, successfully grown all the common garden 
vegeUblosit including vegetable nuim^w and i>otatoe3^ though Indian 
com faile-l to fill out. For the post tw<> yeari gioAshoppers have 
devoured aliuo 4 t everything green in thegarfJen. The^ locunts, whi_-h LocusOu 
M r. E- 51- W^ker haj*: identified m and JAyema- 

ratiif (Say) Burin.» w'cre found also in great nunlbera in open places 
nl>out 5\ eibikwei lata in latitude 52' 15' X. 

The Indians do no fanning and the only cultivated land seen was in HorlicuihiiTfl. 
the iminorliAte vicinity of Fort Hope post, where, in addition to the 
company's plotd. Rev, Mr. Ritliajrda, Anglican mi.'s'yionaiy^ cultivate^ a 
ii^niJiU garden. Lumber for building wajt lieing whipsaw'^d into deiiln 
measuring Iby 2" by 20 feet, from white spruce that grows plenti¬ 
fully abc>iit the lake. 

In order to reach the 5Viuisk riverj the route northwards from ^ 
Eabemet luket taken by Br, Bell on his trip to the Atlawapiskut rfver in 
ISS6, was foiloweil. At Mfichnw'aiaii hike. Dr. Bell's courHe was left 
and the more direct route, mbssed by him, and leading directly to 
Lans^lowne or Attawapiskjit lake was taken. Awendiiig a Kiiiall 
stream Bowing into the western bay of Miichawaian bke and crosising 
two small lakes, the route leads over the. divide between the Attaw'a- 
pi-'fkat and Albany rivers by a portage 7 4 chains in length, traversing 
A muskeg Or swamp with occasional rsdges of tranaported gravel and 
tHiuldens. 5Ianitu-sh (leech) ]ake+ ut the north end of the portage^ is 
two miles Igiig and discharges southerly by a siaalL stream, barely 
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na^dgnble by cal3oeB^ into Martm-drinkiiig river, Tour |Ksrtii.gca are 
made on thi^i fit ream before ^eaehing Wi ntawaTiftn lakeT into tbe south¬ 
west bay oi which Mud river flowa from the weat- A well travelled 
Indian canoe-raute leads up this stream by a series of lar^ lakes to 
the heail waters of the Attawapiskat river and to the foot of Lake bt- 
Joseph. The Martinnirinking river though not large, is navigable by 
t'Aooefi (with a few |Hjrtages) to its mouth in one of the southern bays 
of Ijvnsdowiie lake. 

The eountry traversed l^etween the Albany and the AtEawapiakat is 
a high^ rolling ploin^ rising in the centre about l^OOO feet above the 
lyca and sloping gmlually to the north and south. It la eharacterued 
by large areas of mnskegp out of which rise low ridges of gneiss and 
also of sand and gravel. West of ^lachawaian lake a innoh higher 
and more broken vountr}' is seen. Tliis^ the Indians say, extends 
westerlyj. parallel vrith the upper course of the Albany, for a eonshier^ 
able dbitanee» is well drained and lias high hills and larger timber. 

Frckm the nortb-easterlv bay of Attawapiskat lake, a small tributary 
brookp with three small lakes ftiong its cotinse^ was aseendod to the 
divide, across which a pi.>rbigie leads to the head waters of the \Vabi' 
lotem river, flowing into WeLbikwei lake on the Winisk river. For 
13 miles north of Attawapiakat lake no ex|»osures of rock m tiiii w'ore 
seen, tlie country bcingt for the m^t part, covered by sand and gravel, 
rising in ridges 1^0 to TOO feet above the level of the lakiK, snd with 
smaller areas of muskeg between. A ridge of slightly BchisEosc? hank 
chloritio diorito, apecked with iron pyriEcA and striking east and west^ 
19 the first ttx^k seen m As the last esposnre of biotite-gneiss 

seen was on Attawaplskai. lake, 20 miles to the south, and the first to 
the north occurs on Mistoasin lake, six miles to the north, the Huron- 
Ian belt may be of any w idth within the limits thus set Between 
Mlstassin and Weibikwei lakes the gneLna has generally a stratifoim 
character and lies at low angles* often nearly hod^mtal, the typical 
rock being a rwtlior hnrcb rtKk banded r bJoEitc-gneis^, cut by a coarse 
white pcgiuatite'like rock. 

The dryer partw along this route have everywhere been burned over 
and are now covered with a second growth of Bank^^lan pine, white 
birch, poplar, spruce and tamarack. The two last mentidned i::ceur 
e%;cluAivcly in the muskeg arca$i 

The distance frt>m Fort Hope to the Iicad of the AttawapLfkat lake, 
by the course follow ed, is about TO miles, and thence to the foot of 
Weibikwei lake is about 65 mile^ Weibikwd lake has an extreme 
length (»f sieven teen miles and is eleven miles wide. Kowhero in its 
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v^^hole area, ho^eiveFi. la there a large esijHiiiso of open wateti aa it la 
liifixle up of Rfiveral north and aotilh channels^ w^naJIy not more ilian 
half a mile n'ida, and aUmt 30 feet deep, lying between long low 
ialands of ilrift^ The land about the lake is depressed and the islands 
merelv low ridges of Hand, grav'd and boulders lying on a aub- 
i^tmtuni of boulder day. 

Forest fires have swept the loain Land except I ng id a few placefl, H 
where spruces remain. Many of theoe are 12 inches in ilioiuecer with 
trunks of 30 feet clear of branches. Tainaracks and Banksian pines of 
good si»e are found in the unburnt areas and cedars of small slice 
fringe tho tJiore- Sturgeon and whitcflsh are caught in c*cuasiderable 
numbei^ by the ludiani^ together with speckled trout, dorti* (or Tisia. 
pickerel), and pike. No gray trout occur in tlie lake. 

The ^^'inisk river passes thTungh the northern end of the Ukef WinLik river, 
flowing into the north-west bay and discharging from tho extreme 
north end. Just below the first rapid a channel that divergies from 
the river about 15 miles alKPve the lake, lej-Olna it. This chan¬ 
nel carHefi more than half the water of the united Htream. The lost 
white cedars were seen at the north end irf the lake, and tlio lost 
J^nkHian pine about Imlf way down its western and some diatanco 
to the wslh of the lake the last blatk birch* mountain aah or rowan, 
and mountain maple were passed. 

The WLnisk, for the first eight miles below Woihikwei lake^ flows in 
a succesaiou of rapicLj over tlat-lying ledges of biotite gneiss. The 
WLniakisis (Little Winisk) leaves the main river at this pinnt and 
flowts off towards the north-east to rejoin it «jventy miles below, form- 
ing an island of thnt length and fifteen or moiv; milea in width. 

Thirteen miles below the head of thb iaLand, another channel, tlie 
TalJ^^s^^kwia, splits off on the western side and flowa around an iifLaiid 
about twenty-three miles long by twelve or more in width. 

The descent of the river for tlie upper miles of its course below giiope of ti^er- 
tho lake is about 7 feet to the mile, with a vertical fall at otdy one 
place near the foot, whete the Ec^kineig (emoky) fall has a sheer 
drop of about IS feet. Exposures of biotite granite-gneisot fltriking 
ll 0 ^th-we^^te^ly, occur frequently all along this part of the river. 

The country on both sides of the stream is low and llat^ the imme- Nature of 
diate banks riving only a few feet above the surface of thu water anti 
grodu ally ai^ndiug to a geueral level not more tl tan 50 feet above the 
bed of the river- The brule of Weibikw'ei lake continueii ami the 
treca on bttth sides are a second grow^th of about 30 years, 

■ Mr. ihxn tm fs&rehil]y mt} it klpoticM with tb« 

bkek bir^ of Ctirttn^ fetario, frCula alUnruigh tbii reei-on it far mirth of any 

tidif r kKolity it i* kriown lo occur. 
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The low bosses of gneiss are all well glaciated in a genera.! dlre^tiDii 
varying from aooth to aonth-west, with here and there, atrue that ar« 
probably later, having a direction of about isouth^east. Below Bosh- 
kenaig folk the banks become higher, the river do wing in a channel 3 
to 10 chains wide between nearly vertical banks of till or bonlderHjIny. 
The first pleistocene marine clays contaliung fossil shells (nfnjricaro 
were found at this jwint, though stratified clays of siinilar 
character were noted for about 10 miles further soutli. Tlse elevation 
m estimated to he about 350 feet aljove the sea. 

Occa-donol ontcropcj of gneiss are seen at inlen'als for 15 niile-'i 
further^ below' which point there are no exposurctf until the liincstone-s 
of tlio HudHi:»n l>ay basin arc reached, 140 nnlcK below. 

At no place in this distance has the }xd ot the river been worn 
down to the solid mck^ the groat of l>ouldcrt!; wsAhod out from 
the thick mantle of till priibably afibrding the necessary protection. 

The old bniJe, noted above^ extends only to the hist ridge of giioias> 
Tlic character of the iHniks and of the neighbouring country is very 
uniforui- The banks consist of an exceedingly tought impervious 
boulder^:lay that holds up the water and creates behind the narrow 
belts of trees along the imnicdt&tc Wtiks (thit are drained into the 
rt%^er vidley) a great, level plateau-like country^ practically w^lthout 
drainage and cansetiuently moss-covered to a great depth, and support¬ 
ing u stunted and deformed growth of black spruce and tamarack. 

Talmsokwla branch rejoins the main river from the west 68 miles 
below Wetbikvii’oi lake and the Winiskisis from the east, at TT miles. 
The first triliutaries of importance are the Adieweigkaiegen and the 
Atikameig, fiowing from the south-west and S4>uth-east respeetivelvi 
into an i^Und-studded expansioD about a mile wide, 94 mlloff from 
ilie lake. The former of tliesct which is slightly tlio larger, the \Vetit 
^Viniak of the mapn^ is one cliain wide and from 2 to 5 feet dei^p, 
with a inoderate current of about 2 miles an hour. 

The lust Ulsam firs were seen hem and the kst w^hite bircheg 10 
miles dow n. The average wddtii of the river is now about a quarter of 
a mile and the banks rise aliout 45 Feet above it; the ctauntET usttend- 
ing far to the east and went of the si ream is a 6at, mom-Qover&i 
plateau with small spruces and tamaracks scattered upon its surface. 

At 126 miles the river, which bo this pomt, with a alight bend 
«wterly.and then westerly* hm kept a northerly trend, turns olT abruptly 
to the east and keeps tliat course, iucliDiiig.>$light|y to the south fur 70 
miles. Near the elbijw, two Isjge brooks come in fmut 11^ westr tlie 
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F&nipatowiiiigfa and tli^ Fikwakvi'ud. By the Lower stream there is a 
canoe route to the Fawn branch of the Severn Twenty mih^H 

further 014 a large bn>i>k, known ss the Winonbrnichekeu, or fat-wier 
riyerp eoiQg^ in frocn the north. At 9 milcfi below thiaH the river divides 
around an ktand ^Ik iniles In lengtlip known Atik^miniH- 

The banks have been gradually inereasing in height^ and are tiere ciMracfccr 
about 50 feet above the river. Tliey stiU pre^er^'e the ^lue diara^ter* bank’i. 
presenting above high w'ater level almost sheer walls of boulder^lay. 

This clay can he readily recognised as of two ago*—a lower bluish-gray, 
OJccowliiigly tougls^ eompaettilk with a great numljer of large bouldera, 
and an upper, more friable, baft-coloured clay, with small pebbles and 
only an occasiouiil large boulder. 51arine elays of varying tklckneaa 
cap these banka all along and yield iiiaiiy apecien of dielK 

The first ri>cks of the llurJson Ijay sedimeutarTi' serieg are -leeri at LiEnttt|.tj(jiK*, 
194 miles from the lake or 42 from the coast. They occur as flab 
hangr hne-grBlned .‘iomewhat arenaceous lienc^tom^, fornung the bed 
of the river. Four miles below', the river breaks tbp>ijgh a gorge of 
these roeksp afibniing a section of about 30 feet of limestoncH and 
doloinitea. 

FcKsik collected from the limei^tones are found by Dr. \Vhiteave?i to 
be aimLlAr to those of the Fawn branch of the Severn and of the Atta- ftwstlA 
wapiskut and Kkwan ri vers nnd therefoire SilurLmi. The strata occur 
in a succe^Lon of gentle minor undulation but they prv^rve a gen¬ 
eral dip that accortk cloacly wdth the slope i>f the river-betl, rso that it 
is estimated that only about TO feet in all of strata are e 3 £posed along 
the stream. 

At n jwitit 26 niiles from the mouth of the river^ a conqiound anti- 
clinalr w'hoae nxvi strikes aouth TO di-grees east, liiings up the up|R^r 
beds of a lower set of rocks, consisting of quartsites and rilMcfl, that 
appairently underlie the limestone^ unconformably. Tlie trend of the 
anticlinal would carry It easterly to Suttfm mill lake, wherv iMckta of 
tlie Xa^tapoka series were noted by Mr, Doweling in 1901, and it seems 
not unlihely that these Winlsk beds may belong to the same serieis. 

Below the point at which these rovks occur and nearly to the mouth, Liin^i^ccih^ 
frequent exposures of nearly horizontal lieds of limentone are sect^ 
forming low clifla under lying the lioulder clay. Along tbif? part of ita 
eour^^ tho river is about 30 chains wide, expandiugin numerous places 
to three-quarters of a mile, with many islai]d*ir 

The boulder-cUy hanki$ rise to 85 feet above the level of the watf^r, ppAt-twat. 
with tho some irregular layer of marine day on the whole capped. 
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wl^re frfwh sections are nfTQrcIcd, hy from 6 to IQ feet of ^spbagnim 
moss that ehowi^ verj Kttle evidence of decAy, Back frorn the banks^ 
the same inos»-eoverefl pUin, with scattered spruces and tamanick:^^ cs^ 
tiftiih for long distaiioes, probably to the next river valleya on either 
side. 


Age Di tree*. ^>ections of trees growing along the fiver showed a very small 
Annual growths A black spruce IQ inches in diameter was found to 
have 270 of annual groift'th and one inches in diameter 110 
rings* Two l^dneh growing on a dry knoll showed 120 and 148 
ringSi respectively. 


Twentj?-four miles fronii the month, a river conskicmblo voluine 
comes in from the hy which there is a route to the Ekwan river. 
It is known to the Indians as the Mattawa. The MishaniattawA, 10 
miles further down on the we«t sidCt ^ mied as a canoc^routc to the 
. mouth of the Severn river^ by way ot the Shaknmeh river and the 
Coast ef Uud^m buy* 


For 25 miles up from the sea, the river has an average width of 
limit trwA about three-quarters of a mile* increasing to over it mile in places and 
is dotted with a cemtinudus line <sf blands. These islands support a 
growth of large spruces, dow^n to within 12 miles of the tnouth. Below 
thus they are covered with grasses and small buslie^ with only an 
occasional gro%'e of large lialsani p4jplttrs. On the n^inlund there is 
the satne stunte^l forest down to within three ndlea of the sea. A 
level, sandyt treeless plain, sparsely covered with graafKa and variuua 
other plants, forms a fringe oloiig the coast. 


For the final 40 milo% the general course of the river h north^eoat^ 
The eastern ahgre then bemlH: eastw^ard to form the txiaat line of the 
bay, and the w'cat ahore takes a course alniuat tllrectlv north for 8 
niilcH to Wabukwinniashi or Whitv-bcaf point, w hence the e^joat trends 
wewtwaixL llie eatnory ami neighbouring parts of Hudson bay are 
t|uite nNhIIow', The rucediug tides, though havLiig a fall of only about 
C feet, leave a w ide niargiu of mud flats, studded with lai*ge boulder^* 

E^ildinut. fhe only buildings at the month of the tiver are a small log shanty 
that serv^es as a winter outpost ftw the Mudii^ti'a bav company and a 
very cretlititblo frame chnrch built by the Boman ditholie njisnion at 
Albany^ from lumber cut by whip saw^H on the spot. 


Tamarack trees idotig the river w'ere suffering from the depredations 
t>f a dark green worm that Dr. James Fleuher identifies from d& 
cription as larva; of the imfM>rted larch saw-fly ^rkfutonii) 

that lias been gradually spreading over north-eastern America. The 
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treesft we'nt foimd to be slightly attncked alx^iit tho motitb of tbe river 
Oh the 1st of August^ the defoLiatioo gi^uaLly increasing up river to 
the Tashka mpich 10^ miles from the mouthi where they were ^|uite 
stripped] mf Heerlles Oh August ancl gnylually dei-reasing again 
^uth wards, Tiie trees about Weibikwei lake were (|Uit€ untoucberl 
OD the 2let of August 

Following it« general course the tcjtaS length of the Winisk river J>ngth v( 
from Weibikwei lake to the aea is about 240 miles and itK probable 
length above the lake over 100 xoiles^ Tlje descent Crtmi Weibikwei 
lake IK in the neighVjonrhwl of 700 feet. 

The average mormog anti evening temperature on the river between THnjMmtnre, 
the middle i^f July and the 22nd of August was 57" Fahr* and the 
average noon temperature 69* Fahr. There was no frost, until the 
night of the 22nd August and none of any Heverity till the 3rd of 
Septembur, when ice wan formed on standing water. 

The Canada grouse or spruce partridge^” dneks of many species anil t'aumi. 
varioua waders brwl along the river and a few docks of wild geefee 
w'ere seen, ibiiise are not found beyond the soiithprii entl of Weibik- 
wei lake, in north latitude 52* 52'. Caribou range over the whole 
district. Black bears are fairly plentiful ami white bear« occasionally 
come ashore from the drift ice at White-bear {>oint^ The coniinon 
fur-ljoaring aniruaJs occtlrj though beaver and otter are not plentiful. 

White foxes were taken last winter as far ffOiAh as I-ake St Jrjseph* 

At the mouth of the Winisk^ the ludianss were taking white-fish and pijti, 
brook trout of good sue In large <;|uantities. Further up on the river^ 
whiteflish were seen in large schools and sturgeoup donii pike and 
suckers were also icaught. Tlie India ns throughout this iHwtrict are 
fiish-esters^ depending for subsistence largely up<>n their nets and 
mreheken or tnip’weirs which they build w ith great sfcilk fencing off 
the smaller rivers and impounding all fish coming down with the 
current. 

The 500 Indian's trading at Fort Hope, as well as those scattered ClLii^tiui 
along the river arid its tributaries, are for the moat part ehrtAtlanimL 
Tlirey are dividefJ about e^juidlj betw^n thtf Anglicans and the Homan 
Cath<»1ics, the latter reaching the Imlians by jieritxlic visitations from 
the Mission at Albany, while the former maintain a resident clergy¬ 
man at Fort Hope. 

Over the w hole country examineclp evidences of glacial action are aiKiaticjn. 
plain and wherever the direction of movement is indicated it isp In a 
general way, !:jOutherly+ The transporter:! material clearly shows, too. 
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by lut eoinpi>5iitioi4 a northern oHgin. From Weibikwrei lak^ for 55 
railed down the WiaL^k rivoTp the coarse of the gUcUl atrim in about 
S. 50’ W. vrlth ofzcadouaUy a net rtinoiDg S. 15' E. Qq the Wabitotem 
nver, the toovement was 3. 40* W, Aloog the Albany rivers betwcoo 
Fort Hope and the Opiclwwau^ theatrbi have a very regiilar dirTection^ 
S. 68" W, 

The volume of water carried by the Winiitk^ computed from two 
dCctioDs aerasji the bed of tlie river, made about 30 miles from the 
moutlit at the bo"iiiniog of August^ when the water was lowj wans 
estimated to l;e 25,000 cubic feet per second. 

During the suminert 35 latitudes w^ere taken as checks on tlie micro¬ 
meter and track-sun'eys and the magnetic decliDation wua H.icert:aLn-ed 
at a number of points. On the wuy out a micrometer liui'vey w'u» 
luaile of the All>any ri v^r from Fort Hoi>e to tho Opichewan, a dis- 
tantv tif 26 miles. The Canadiau Facltic liailwav was n;^hed by 
w'ay of D&kc KipigoD. Bwjok trout of gtMxl size were caught pfeiiti- 
fully iii the rapids along this route. Mr. Meinnes arrived at Ottaw^a 
on thu 22nd of September. 

In addition to the fossils obtained from the Umestonea, a collection 
of FleistCH;ene shells embracing 11 marine species, w'aa made from the 
cUjfl exposed along the Winisk nver* of which Dr. Whit^ves has 
funiisljed tlie following list": Pec ten Islandicus, Muller, Mytilus 
edulis, D, Cnrdium ediatum, (Fabricius)^ Heripes Orcenlfindieus 
(Gmetin), Macoma calcarea (Gmelin), >[acoina Balthiea, D, Sfya 
tnincato, Lu, ilyu arenaria, L., Saxieava rugosa, D, Bucclnum 
tenue^ Gray, Buceinum. 

The following niolluskis determined by Dr^ Whiteaves, were found 
living in tlie Winiak river: Liiunwii ntagnalis, L, L. palutHs, Muller^ 
L. catmscupttmi, Say, Planorbw trivolvis, S., ?. bieorlmtus^ 3., Unb 
iuteoluJi, Lam., Anodonta marginata, Spherium striatum, Laui.^ 
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The NAflACJAMi River as& other BHANruEa oi- the Kenooanl 

Mr. ir. JL WiUoM. 

Foilowiii^ your inetmctiODK to ii^Bke a Lopogiuphiejil and geological 
survey of the rivera and csanoe-routes wliich etRiveige at MamawemJitr 
tawa and vicinityj 1 left Ottawa on May 27^ accompanied by Owen 
O'Sullivan of this department. We proceeded to ^lontiEaxnbert on tlie 
C. P, RAilwa3% where we procured canoemen mid provisions and on 
ilune I w'e started fur ourlicadquartcrsat the Hudson^a Bay company V 
poet at Marnawemattawa^ taking wit^i m in three canoes nearly all the 
supplies we re^[uired for the summer. We followed a hitherto unsur- 
voyed route by ’^Tiite lakcv o%'er the height of lani.1 and down the 
Xagagutiii liver, a distance uf 20® miles, reaching the Englisli river post 
of the liudsOH^a bay company^ on June 20* RE. Yinoent, who is 

In charge of the post> kindly stored our provLiiLons and gave ua every ULnitawin 
facilit^^ in hla power for carrying on our work. 

Two of the Indians whom we engaged at Mondmmlsert for the 
HejL!«>Trs W ork w'ould not remain in our tsen-'icej ami we were obliged to 
hire others to fill their plaeos. Tliis was not easilj" done, aa all the 
good men were engaged voyagiag " fur the couipanj- were u nable 

start at once on a long trip, as the Tndbiis w ere awaiting the arrival 
of the first boat from Albany with flupplic« and clothingj so we spent 
the first week in making a micrometer survey of the lower part of the 
Nagagami river. 

After seourlng a full crew^ we Ket out on June 30 to make a snney 
and ejtHiniiiation of the Little Current rivets a wwtorn branch of the 
Keziogami, which we followed for about 180 miles^* Aft^r returning 
ts> the post for supplies w e separated into tw'o parties, Mr, O'SullivHn 
making a track flurvey of the Drowning dver^ another w estern branch 
of the Kenogami which he examined fur 135 leilcti^ w-hile I rumle a 
micrometer survey of the KalHimkaguiiil river a distance uf T5 miles 
up to tlw purtage across to the Maltawiaquia river an afiluent 
of the Missinaibl I also made a tracfc-surves* uf the large eaHtora 
brajich of the Kabinakagami which I named Ridge river. 

We came back to the Iluibon's bay company* post on August 20^ 
when we K'piiired our canoes and prepared fur our return journey. 

We wer^ delayed uome day's on account of the dlificulty of getting 
canocmen. The Indiann at this time of _vear are getting ready for their 
winters hunt, and as they could not get back bc-fute the aeeond 


* Ttiv d tutancvB ftlrmg riv^n given in thii report follow the curvea of thfi itmEniL 
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week in Cktober, they did not c^re to undertake the joumcj. They 
were nko nfmid that in returning they niigbt have trouble in ciwatng 
the lakes at the height of land, as in some yeio^ these lakes are said to 
ftwie over by October 1, or earlier. 

We left OD AugONt and continued the udcrooieter aun^ey of the 
Kagagami riv^er from the point where we turned back in June up to 
the i^yufce of the river in Ohakainiga lake; thence over the height 
of land into Big Rock lake^ down Gum river, Whlt^ river and Natania- 
HUgami lake. Connecting with the Canadian Pociiic liailway at the bridge 
over White river^ one mile and a halt' we«t of Slontisamberfc ktation. 
This was completed on September 26, when we left for OtEawa which 
we I'eached the foltomng tlay. 

Ttl£ LITTLt: CUKRKN'T RTVRB. 

The little Current is a braiich of the Kenrjgaini river and 
enters tlte latter about fourteen milea south v»f tlie Forks or its junc¬ 
tion w'ith the Albany^ In a general way, it raiii^ parallel to the Al- 
l^ny, its course bring east-north-eaat except in one or tw'o stretch-u^ 
where it flow's almost due eftst, Tt is five chains w.'ide at the mouth 
and about eight feet deep. Further up wiiere it riinw over fiat dolo¬ 
mite strata, it U broader and at low water is so nIiuBow^ tiiat it wilt 
wjarcely float canoeiv Tlieice is a strong current nearly all the way 
with Duiueroua rapids, often ghisfcructed by large boulders. It fli: 5 Wi 
timmgh a ccimpii.rativxly flat countly, no htlla of any importane*^ 
having Iwen seeni until the inkea near its source w&te reached 

Like all the rivers flowing through the great [-(jjital plain to the 
w fefifc of Janiuii bay, the Little Current liafe no distinct valley, but flowi 
in H cannl-Uku diteh until tlie gneissic rocks are reached, when the 
channel becoiaCif narrower and the adjacent countre higher and 
rolling. The cky Imnks in places rise fifty feot above the river, but 
gunorally they are niuch lower, usually ranging from five to ten feet. 
Along the river on both ffides* there is a strip of well drained fertile 
soil on which la growing, wdion not destroyed by fire, fair-Hlzod troen of 
Bpruccj poplnr, Ijalni of Oilead^ tojuaraek, oanoe-birds^ and balsam-fir 
with mountain nmfvle and numernua ^hrubn and small plants. In some 
places this strip Ia only a few chains wide, while in others it goes back 
a quarter of a mile or more. Beyond or inland from thw, the soil is 
covetvd with a deep layer of peaty im^ satumted with cold wator^ 
the forest grow'th l^ing open stunted spruce and tamarack. The 
teiELpemture of a small stream trickling from this muskeg was Sfi* 
Farh, in July+ while the water in the river was 70" Forh. From per- 
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Honal aUwrvitioa ^.tid fiom mforniRtLon furuislicd by tbo ItidiaiiH wliti Lat^ wi-ss. 
hunt on thin river I infer that this hi |Ji« tlisrauter of the grmter part 
of the country underlain by the dolomite. Where the rockst are 
Arclueon the land U batter drained and therefore more suitable for 
agricultuml jmrp<j(ses. It h aho better wotnitKl^ J^prtice trees reaching 
a diameter of two feet or more. Unfyrtunatelvj cunBidemble area^ 
have been burned at different tinieH^ ao tliat small dense second growth 
CfiA'era luueh of the ground^ the trees avemn'ing froni four tu twelve 
iuehodt in diarnok^r. 

Above ilia contact of the Palicostoic and Arcbicaii rock^i the river is Furtagwt 
narrower^ and for fifteen inites rapids are common. In this distance 
there are ten portages, and ba thin port of the river is not much used 
by the Indians, the portage trails could ncarcely be followed and we 
were obliged to clear them all nfret^h in order to get our eoDoen over- 
In soota places the river runs in narrow gorges through the gneiss 
which fortus ste<t-!p walls thirty to forty feet high, the river itself Ijeing 
lea-; tllaii a chain w ide, Tlie uppiermoit ponago L? jmst a fall twenty^ 
four feet high divided into two dmps of csjuaS height. It la also divided 
Ln the middle by an island. Above this falli, to the lake^ Percy river 
h broader and deejier with slack w'ater. 

Twenty-five niUcis up^ a branch two and a half chains wide enters 
from the mirth forming i^art of a canoe-raute to the Albany river and 
at eighty-hve mifes the Largest tributary obter^ from the south. It i-s 
three and a half chains wide at the uiouth and four feet deep but at 
this point the current is rather slow. This Ijranch forms n canoe^route 
to lA>ng Lake Hou-'se and Is descriljesl as a vety rapid river wdth many 
portages. ’\Miere this stream enters, the main river i.s over six chaijis 
wide (435 ft,). There are also many ^mailer hranch-es entering fn>ri] 
both sidee. At 150 miles frr>tu the memth the river opens out into i^ka. 
Percy lake eiglit utiles long and one and a half wide. The longer axis 
has an east and west direction and the lake bjceivtsi two streams of 
nearly eijual ske, one at the extreme west and tlw other at one mile to 
the eaat, We ascended the latter, which liowa from the south, making 
a micrometer survey for six miles, but we found progress so slow bv 
this method that w^e decided to abandon it unci make ouly a track- 
survey, Mr, 0>lullivin+ who did this work, reports as follows ^ * From 
tlie end of the microtaeter ^^un'cy there are three nille#^ of rapid water, 
then a narrow Lake five miles long. This la followed by four miles of 
slock water to another lake, also five niiles long and one mile wide. 

Above tlibr^ the river has a slow current for two miles to its source 
in a large circular lake, six miles across^ with a deep bay to the 
#Duth-easfc. All thin country is rocky and swampy and was burned 
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probably fifty y^are ago. It is now covered with & Bocood growth of 
poplar^ spruce, canoe-birch and Banksian pine, the trees beln" from 
four to eight inches in dianiketer. About nine inLles JsoutJi-weat from 
the outlet of the last lake, a compamtivelj high mouiitam stands out 
prominently^' 


^4EOLOO¥ or LITTLE CCRBENT aiVER, 

In ascending the river+ the first rock exposure is two and a half miles 
above the mouth. It is a soft, argUJacooua, reddish-brown dolomite-i 
often Intcrlaminated with b&rls of a green ish-gmy colour and sometimes 
the rock is a inottIe<i mixture of the two eolouriL It is seen in frequent 
outcrops for twenty miles up the river* and reeambles very dosely the 
rock found in osoending the Kapiskau river*. As far oa ei- 
aminiii^i these rocks yielded no fossils. Farther up, the rock is harder 
ojid Varies in colour from a whitisb-ycUow to an ollvc^greenh In 
places tliese rock^ are highly fo^liferous and as complete a collec¬ 
tion as time w^ould permit was made. Dr. Whitenves and Lauiba 

have made a curaoi^ examuiation of this collection and refer the rocks 
to the Cambfo-f^iturinn and Silunan periods- A list of these fossils 
with a description of the IcNcahties will be given in the detaLlod repi>rt. 

Eighty railed from the mouth there h an Dutetopof hornblende 
granitite, extending across the river for ten chains, in a ^riea of knobs 
jiioiitly covered at high water. Above thia^ fossiliferous dolomites and 
limestones extend for four miles. The first large exposure of LAurentuin 
age i« at the eighty-eighth mile, where a gray granito-gueisa outcrops. 
The dip ISIS'. 15‘ W, < This is followed by rusty-withering, gameti- 
ferous gneiss interfoliated with diorite-gneLss and in places with finelv 
Wnderi syenite-gneiss and mica sehistH, The lost mentioned sometime^ 
hirm a considerable portion of the roick. These rocks are generally 
well foliated and strike nearly east and west and dip norths at an 
angle cif from 30'' to aO", They contain nutnerons veins of qnartx- 
pegmat^, and ^wrse and fine grained dialfAse, Some of the pegnmtite 
veins are almost pure red or white orthoclase. Tliis is the gencnd cha¬ 
racter of the locks ns far as the micrometer survey was earned South 
of thift, Mr. O'Sullivan repc»r(a : * Laurontian rocks consisting of fine- 
graineii granite gneiss and miHi-Hchist extend to the si^jcond lake The 
rocks on the soutlH.*#uit shore of thLs< lake are ititistly mEc^-^ive mica^ 
wchifltA of Kuronian type; The only two exposures on the opposite 
shore of the lake aro a ga metiferoua, mnsoovi te-granitc. The shorts and 

’ Sanihutry He|H>rt tJ bdI. Sutv. Can. o^ IMCl, \i, !ign. 
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nmuemns iskods of the third IflJee Are very rocky, MAssive biotito- 
BchktB And baaic dioribea, containing qoartz voms, f&rm cliffs in places 
thirty feet high,^ 

TM£ mo DEOWN IN-Q SIVKR, 

Mr^ O'atdlivAii^ w'ho surveyed the Big DrowTiing river^ reports as 
follows :— 

" Tlie Drowoing river runs paroLLcl to the little Current for seventy' 
five miles. It is sii chains wide and averages three feet in depth. Its 
waters are swift^ with a number of shallow rapids over dolomite ledges 
which hod to he waded in getting our canoes up. The strongest of 
tliese has a fall of ten feet in haU a mUe* 

^Seventy-five miles from its mouthy the river divides into two 
hrandiey of nearly equal hiec^ the ozs from the weat^ named the Kaha- 
pimegat, forming a canoe-route to Long kke- This branch which is 
very crooked and three chaim wide, flows through a low swampy 
country for fifty miles; then the land rises gently for ten mlles^ w'hen 
it bocomoe broken, high and rolling. Six portages were made to the 
l^^th mile^ from which I turned hack» 

^ There are three elm groves near the mouth of the river^ then for 
twenty-five milcsi the banks are w^ell wooded with spruce, popkr, growifi. 
cano<y-hirelq tantanick, balsam fir and Banksian pine, the trees being 
from fonr to eighteen inches in dkcnQtor. From the tw'enty-ftfth to 
the fifty-fifth mile the country was over run by fire some forty years 
ago and now a thick second growth of poplar and canoe^bircb is ^en. 

The woods along the Kahapinicgat up to the ninetieth mile arc much 
the same os those on the lower part of the Drowning river^ some of 
the trees liavlng a dianieter of twenty inches. These larger trees 
extond only from tw-fIve to fifteen chains back frt>ni the river; when 
the edge of the inland muBkeg is r^hed^ From the ninotictli to the 
102nd mOo the oountr}' was burned over some twenty years ago; 
thenco good mixed timber ooveis the loamy ooil as far as the river was 
followed* 

^ High cky banks extend for ft dbtnnce of thirty miles from the 
month and attain in places a height of fifty feet- 

*The first rock in sibu occun;^ five miles up, where a soft reddish-anuriia 
brown argillaceous dolomite^ lying almost horizontal Is seen. The same 
rock is frequently met with betwcien the eighteenth ami thirtieth 
miJes^ banded with kyere of ft grayish colour. Fossiliferous rocks 
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extend Irwa the thirty-fifth to the forty second mile and the fw^ile 
coUectcd indicate Oiat the formation ia Silurian, Rnsty-weatherrag 
dolomite, carrying a considerable amount ol iron noticed m this 
stnsteh. No rock exposures ^'ert soon between the forty^ftoond and 
the 119th mile. At the latter distance a raaaa ol leddish-gray pegma^ 
tiifrimmiie extends acrwa the river, from thia point to the end of 
the survev, a diatance of fifteen mile-, many expoaur« of I^urentian 
rocke were seen. Granito-gneisa, intcrlaminatod with baaic banda ai^ 
a pegmatite-granite predominato- The general^ strike is If. 40 E. 
Tiio dip ifl irregular but usually at a high angle.' 


TDE K^BIVAKAGASII PlVEfi, 

The K^binakagami river enters the Konogiuniat irammawiniattaw^ 
near the Post of the Hudson’s Bay Company, in latitude 50* 25'. 
In a geneTnl way, its courM ia notth-weatorly as far as it was sume^. 

It receives several lirancKfeSi chiefly from the e*itt a* tliero is only ^ 
short distance between it and the Tfa^gami river on the wesn At a 
distance of thirty miles up, the two rivers ^ nnly a mile and a half 
amrtw Tlic larifcat braJich eatera at one oiilo from tlio mcrnttu For a 
eonriderablc distance the K^binatagami is from two to three chains 
wide, with slack water except in a few places. Tl.e clxy banka are from 
Idto 50 feet high. Farther up, whore the dolomite cornea to the *ur- 
Ti. - face, the river is wider and in eonaeijuence aliallow. From the forty* 

^ilnioit™ *.'j^veiith to the sixtieth mile, tho bed of the river is mostly a flat dole 
tlDivcau tat-xh dlstanoe, the stream is almost a continuous rapid, 

where it w impossible to polo canoes up and unsafo to run coming down 
on account of the smooth rock, shallow water and numerous bouldera. 
In onler to pass the worst places the men require to wade and dragthe 
canoes up or lower them down slowly* At aixty-two miles up, llie first 
outcrop of gneiss U won and here tlie first portage is made, Fhoin this 
point to the portage norosa to the Mattawisqula, ftvo portages are 
made to pass rapids and chutes. The first is half a mile long, but aU 
the other* ore short. 

Tho soil is the usual elay loom and where drained is of excellent 
quality, but on the lower part of the river the land is w fiat that there 
Is little drainage, and muskeg prevails away from the banka ThiHcoU' 
tinuwup tothe gneiasic rocka when the land ia higher and tho wU 
drier, though there oro still eonsiderable arena of swamp For twenty 
mile* up the river, tho country wasover-nin by Ere in 1901, and exo^t 
small olumps of green woods in places along the stream, there is nothing 
standing except bare trunks of trees, and tJie country presents a most 
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do^olute nppearAQi^. South of this burnt nrea, a ^^nd growth^ probably 
fifty years old, ooTera the ground up to the first portage^ and a^?e thk 
a recent fire has swept almoat everything bare for three or four miles. 

Then follow ^een woodjt of small growth aa far as the river waa ex¬ 
amined^ 

The large braneh emptjdng into the KebinakcigaEnif odq mUe from Rigg^ 
ita mouthy I have named the Kidge river. 1 mode a rough traok'Survej 
of thb Htre^m for forty miles. Itii general oourso is weat and it 
resembles very closely the lower part of the otlior rlvere examined m 
this region. It varies in width from two to three chalnit and has 
numerous rapldA blocked with bonldera N'd nock axposurea were 
aoeUi the Imnks l^eing till and claj^ cODtaiiung marine shells. The 
water wag bo shallow that it wati impossible to take a canoe beyond the 
forks from which I turned back. At this point the river divide about 
equallyp tlie south branch extending a long distanco up to a lake. 

This can be reached by canoes in high water. The other branch flows 
from the north-east and is not fio long. I w&g not able to got a good 
aketch^map of these branches from the Indians, an none of them seemed 
to know tlie mutes sufficiently well. The whole country drained bv 
this Kv'or waa burned, as far up as the forks by the fire of ISOl, and 
only a few green trees are left^ The fomt growth on both these rivers 
h the same os that on the Little Current river. 

GAOIOGY or TRE KiOIKAKAriAM I RIVER. 

In ascending the K^binakagami nver^ the first solid mck is mot 
with at the twonty-fiiat mile from the mouth, and is the mldish-brown 
and greenish-gray argillaceous dolomite found on adjacent ri%'era. Thw 
rock is soon in a few exposures for the next twenty miLea. South of 
this them are many outcrops of a hrow*jibh and light-yellow dolomite 
stained in places with iron anti ptetsenting an ochrj appearance. Tlie 
fossils collected from these cocks show that they belong to the SUutian 
system. TIjc contact between the FsJioD^jofc and Archeeon rooka Is be¬ 
tween the sixty-first and sixty-second miles. At tJio latter a moss of Oenuct er 
dark syenite-gneiss^ interfolia ted with layers of lighter colour and finer 
texture, eross^ the river where the first portage m required. The dip 
is fi. 40*E. < but at the south end of the portage, half a mxle dis¬ 
tant, the dip Is B, 20*K <;70 "h At the eecond portage the rocks and the 
dip are the saine as at the south end of the first* Then fbUcws a moas 
of diabase and dJorite, a quarter of a mile wide, Southward^ as far as 
the river was examined, the prevailing rocks are gtenite-gnoiss;, 
inberlaminated with basic bands, acidic granite, syenlte-gneisa and 
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finely bonded biotite-gpeiia. Where I turned back the strike » nearly 
and west and tbe bands are almost vertical. Tlie^c gneisses are 
cut by amall pegmatite veinsi or dykes coraposwl chiefiy ol feldspar. 
There are also small quart* veins and masses of a lenticular form. 
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TRE KMUr^AMI lilVER, 

TheK«giifiajni eaters thelvenogBjin river one imleaDd a-lialf above the 
Hatison^s Bay Conipftnj'a post at It m about four 

chnina wide at its mouth ajid diechiu’gea a large volume of walet*. For 
thirty-six miles from the mouth it flovris with a moderate curreat ami 
occfvisioiial rapids, between day banks, 10 to 40 fiet high. At this dh- 
tanec, the flat dolomite comes to the Burftioe and the river becomes wider, 
in some iilitces mi^i^uring -8 to 10 chains. Before reaching tbs ftrst 
portage, there are two rapids^ each about a mile long, which are too 
shallow in low water to lioat loaded caaoes- 

For the tlrat ten miles, tlie forest was destroyed by fire in 1901 , and 
abt)ve this there Lh a largp second gtvjwth of the usunl tree?^ with a few 
small trees of dm and black ash. The larger of tliese trees mensura 
from 4 to 12 inchea in diameter. 

At the forty-ninth mile, the first portage occurs. It over exposed 
granite rook along the bank and ia 19 chaitifs In length. In l&sa than 
a mile there are two more short pcirtagos, the river having a total 
de 4 M.-ent of 27 feet. The greaitoat fall in the river U at Highwood port¬ 
age, fourteen miles further up, w here for two miles there is a scrira of 
mpida and chutes witli a total drop of 160 feeh The portage is lE^fi 
chains in length, but it in di vided into two parts by a small lake. The 
country is here wdl wooded, «oi(iie of the s^pruees measuring over 3 feet in 
diameter. There are also large canoe-binchs poplar and tamarack trees, 
but the south end of the trail has been recently bu rned. The soil is a clay 
loam and is of excellent qufditj. High^rock porta^, one milo long, ia 
six miles further up and here the fall i« 102 feet, Alnujst fwljoining 
this i$ Jackpine portage with a drop of 23 feet. Two miles and a-half 
south of this portage* at the seventy-eighth mile, tho trial lino of tlvo 
projected Grand Trunk Pacific llnilway crosses the river. Tills is 130 
milca nortli of the Canafiuni Pacific line at Montizanibert, measured 
along the eanoo-route. There are altogether thirteen portagiM up to 
Nagagami lake, but none of them exceed half s mile in lengthp except 
the three named, and some are only a few chains long. For the giwter 
jiart of this distance, close to the river the land is low and swampjv 
but at some distance hack, there arc undulatioint and low hills which 
afiford better drainage. Old second growth timber prevails over’most 
of this tract, but there is some good spruce and poplar near tlie lake. 
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Nagugaml Uke h iix milea and a half long hy four and a-half wlde^ 
and in Jjlacesj not far from the weutem shore, it is 40 fwt deep. Above 
the lake the river is mueh stiialler and is vot*}' crooked with □unierous 
rapids and boulders. In places the overhanging trees almost meet from 
opposite Hides, Between Nagagami lake and Ohakamiga lake^ a dia- 
thnc-e of tweatv^eight miles^ there are-nine portage^i. Elbow portage 
in One mile long and Imi^ a fall of 35 feetp and Loop portage, two miles 
further south, is rlmins tong with a fall of SS feet. All the rest are 
short. Looking southward from N^agagami lake, tho couwtrj h some' 
what hill)* and seven isolated peaks are visible rising 5CM) to 700 feet 
above the lake. To the one or two low hilh are seen but north 
and west the countr)^ if? eomparativoly flak The country between the 
lakes is wooded with the usual trees, but large areas Iiavo iK+en burnt 
thirty years ago or more aud are now coveied with a dense growth of 
«inaU spruce and poplar^ 

The Nagagami lias se vcral tributaries^ The largest on the w est side 
rises near the height of land and enters the main ri ver tw'onty-tw'o iiillofi 
from the mouth- The chief bmneh, the Nagagamisis, flows from the 
cast and falln 30 feet in a fi^andng cataract over jagged rocks into the 
Hver one mile below Highw-ood portage. 

I 

Obiikamiga Lake h about twenty inileif long and extends south to otainMaiigm 
the height of land. It U largely surrounded by granite hills, some 
of which are Ijare and some covered with a amail second growth of 
titaber intemper^yed with olnnqjH of the original forest A portage, three 
c|uarters of a mile Jong, is made from Ql^kamiga Lake acrewa the 
height of land into Big Hock lake, the latter dralnitig into Lake 
Superior, Obakamiga lake ia 56 feet higher than Big IWk lake. The 
eanoc-reute then follows a small wdnding stream, tiaiiiefJ Quin river for 
eleven niUcs. There are three portagas in Uiia distance- One, tho 
Wigwam, U 131 clminH in length and about midway it lias a small 
lake upon it The land is generally low and thickly wooded w'ith fair¬ 
sized spruce and poplnr. The ^^'^igwain portage is over a sandy tract 
v-Hth a mattered growth of U&nksian piue^ The countr? below the 
portage is of the ^lame chsnieter as aliove it Tliere is a cousiderablo Foreit 
proportion of burnt land and Rome second grovi^h. The Gum river 
below the Wigwam portage is only 20 tft 30 feet wide and very 
creoked. There are large areas of good soil and others of sandy ter¬ 
races covered with Banksian pUie. 

The BhahotLk river is about a chain wide whore the Oum river enters 
iL and from this point to White lake, a distenre of fifteen miles, there 
is only one short portage. From tho portage to the Uke the river is 
broader than before with slow current. The soil along this stream is 
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geneiolly good and are soma large aproca and poplar trees. 

White or Katainasagaiiii lake ib over thirteen mllea long and La aur- 
rounded by low' rocky hills, some of which are well wooded and others 
recently burnt and bare- 

OEOLDOY OF NAOAaA3II RIVER, 

At thirty-live mUce from the mouth of the Nagngami, the first dolo¬ 
mite is seen in sihi in the bed of the rivort ^nd a short distance far¬ 
ther up tliere is a cliff, twenty feet high, along the west iMink, The 
rock here is of a grayish<lrab colour, rather soft and iatenniaed with 
rcddiah-brown and mottled bande. It is of an argillaceous character^ 
containing twenty-seven per cent of niagncaiuin carbonate and thirty- 
one of calcium carbonate. In Ascending the rivor> the rock becomes a 
purer dolomite of A light yellowish colour and foasiliferouB, with ochry 
bands. The lossiis are of Silurian agei 

Between the exposures of Sedimentary and Archwan Tockft there in 
only a distance of HO cliains, but here, as on the other rivers exam- 
iaeih the contact is coveretl by clay* The first outcrop of the Archi^an 
is at the north end of the fir»t portage and consista of a granite-giieias 
with veins of epidote, dipping S. 20” W. <20V At the south end of 
the portagCp the nock is a chloritic-quartz-ayenite and this extends up 
to the next portage, twenty chains distant Tlieu follows a dark gmy 
schist^ well foliated and strikiTig N. 85* W.^ with the layers vertical. 
This -continues for twenty^sii cliains lo the third portage^ where it 
changes to a pyritiferous schist and forms the matrix of a conglo¬ 
merate. The pebbleSf which form a large portion of the masa^ or® 
largely granitic and are ali eloniipted In the direction of the strike. 
They vary In size from mere specks to a foot or more in dimueter. A 
few' are nearly round but more arc angular^ This conglomerate b 
about five chains wide meoaured acro«w the Ktrike« Immediately sonth 
of this the rock ie a Hne^giained schistose greenstone, the vertical 
lomliui^ Htriking S. 85* E. There are also bands of hard mica-schist 
with deep caviti-ei on the withered aurfaco- Theje rocks extend for 
over a mile and are aucqcedcd by typical mica-ochlat. 

From this southward to Natnmaaagami lake, the rocks ore gramte- 
biotlte-icMst, aycnitef mlca-cllorit&-gne£s8, gametiferous pegmatitejn 
gronitlte, sycnite-gneitH, quartz-^emte-porphyryjap] ite, etc. Tbestrlku 
vnricii considerably^ but b generally nearly «&!(t and wcftt and the dip b 
usually at a high angle or vertical. The gneisses ore frequently cut 
by dykes of pegmatite, quartz and diabase. A good example of the 
latter Is seen at a short imrtage north of Jackpine portage where a 
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dyke* eight feet wide, cnts the gaeUs a small angle, and stands out 
very prominently* 

The rocks^ as far an Been^ oq the eaat shore of KatanMLaageini lake aro 
granite and biotite-giieisH for a considerable diatance from the north 
end of the latei but beginning about seven mtl(^ from Montisambert, 
for over throe oiiloB aouth the rocks are hornblende sehLat, acidio tuff^ 
and basic homblende-porphyrite. 


The Silurian rocks extend, in a general way^ about fifty nsilca south 
of the Engbsh river poet, aa seen on the Kebinaksgami and Naga- 
garni rivers and about eighty-five miles west on the little Current. 
South and west of this the Laurentlan gneiss^ and granite occupy a 
large area, A iii4i"row band of Huronian crosses the NagagamL river 
at the Three Portagei^ and a small area of the same age occurs on 
NatanuLsagami lake, and another on O^uUivan lake at the head- 
watera of the little Cnrrent. 


Fossilifemus clay^ holding alender forms of soxicava rtx^a^ was Ohdatioii- 
found along the lower parls of all the rivers surveyed. Boulder clay 
underlioH this Leda clay and contains the same kinds of bouldera as 
were enuinemted last year,^ Striffl were noted on the Kagagami 
route, the Little Current and ether riversu Ttiere are two principal 
courses, S- 20* E. and 3- 20* to 40* W. The evidence of southward 
EDoyement is unmistakable. 


TIMBER AXn FAU35A. 

SeveiTLl groves of elm and black ash were noted in the area eac- 
amined. With these exceptions the trees and the smaller plants are 
mofltiy the same os those uientionod in my report of last year, p. 

The following animals are hunted for their fur in this region : musk¬ 
rat, marten, mink, beaver, otter, ermine, fisher, lynx, fox, bear and 
wolverine, and for food, moose, caribou and Yirginia deer. 

The principal fiah are sturgeon, whitefiah, pike, pickerel^ epeeklcd 
trout and auckern, Mr. %^incent informed mo that sturgeon are fairly 
plentiful aud are caught at English river poflt up to eix f^t in length ; 
those four feet long are common* Speckled trout are very abundant, 
especially in the Nagagami and Little Current rivena. They rke to the 
fly freely and average ^venteen inches in length* 

A small collection of lnw:ta was made, a list of which will be pub¬ 
lished later. Among the butterfties is PapUio L* var. Alaska 


* Stumiikary Report Surv., CiXi.f ISO^i pk 
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Scndder, Dr. Jameif Fletdi^r, Dominwci Eotomologiat, Aaya oa far aa 
he is aware tlila species has nofc beee taken elsewhere than in Nor them 
Britisit Columbia aiwl Alaska. 

ilrn Owen O'SuUivau^ as formerly', renckred valuable assistance and 
did his work most satiafactorilv. 

We are indebted to Mr. E, E- Vincent, English river post (at 
Mammaw^mattawa) for aid in our work* as acknowledged on a former 
page., and to ^Er. S. B- Barrett, in eliArge of the Hudson's Bay Coaipan_Va 
post at MontizamU^rt for kind hospitality. 


The Tkmaoami Disraicr. 
Dr. A. E. Barloiif. 
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The first of the y^r pre^dous to the beginning of field-work was 
spent by Dr. A. En Barlow and Mr. O. H LeRoy In making detailed 
petrograpbicnl exammatioDs of tliemore important rock-typOA collected 
by some of the atafi* during the pi'eceding ssaaon. In addition to thb^ 
considemble progrB^^^ w'as niade with tlio detaUs necessary for the com¬ 
pletion of the report on the Sudbuiy nickel dopositSi A geological 
msp in two sheets, skoiving the area immediately surrounding the 
mines of the Cai^dian Copper Company at Capper Clifi', Ontaido^ was 
prepared on a scale of 400 feet to an inch- Besides this^ two smaller 
shoots^ each on a scale of 1 mile to an inch, were compiled to show the 
geaeml geology of the area in tho vicinity of the ^uthem Nickel Range. 
Of these, tho westerly map^ koowm as the ^ Victoria Mines Sheet/ has 
been issued, showing the distribution of tho vatloue rock-mosses. No 
nttooipi, however, was made on this plan to separate the nickel-befiriDg 
tiorit^ from the older green scliists and diorite, as it was not {Ks^iblOf 
in tho time at our disposal, to do this in detail ovor tho whole area. 
During the progress of tho work on thi» wcfttem area the great impor- 
tanoe of such a divbion was realized, nud accordinglyp ou Uie eastern 
map, known os the Sudbury Sheet, this separation w^as effected, show¬ 
ing in a vary striking way the prevalence ol the deposits of the nickel 
and copper-bearing sulphide along tho bonlers of the norite^ This mnp 
will shortly be hiaued, aa w'ell os the larger and more detailed geologi¬ 
cal map of the area immediately surraundlng the Copper CHIT and 
3 lurray mines. Some time was spent in the determination of rocks sait 
by Meaera- Robertson and Camichael of the British Columbia Depart- 
meet of Mines, In this connection it msy be remarked that such 
determinations of isolated specimens, often obtained during a hurried 
visit to a prospect or a mipe^ and usually collected in veiy close pro^-- 
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iioity to the ore body^ seldom oAord very Oineful or ^cctlmte lofornui- 
tion in regiarfl to the outcrop fts ft whole, A detailed esamiiifttloii of 
ft coUfliderable areft, ftoconipanied by ciiticaj potrogttiphloal ^tudie^ of 
the difTerent rock'typea, ia usnaUy neccsisary before any very complete 
and accurate statouietit Cftn be made with regnrd to the sx-eurJOACCsiH 

Through the eourtci^y of the acting if iniMter of the Interior, Dr. Bar- Gc^Io^caI 
low, in company with Mr. A P, Low^, also of this Survey^ tOfjk part in ^ 

an excursion to the iron ranges of ilinncsota an<l Michignn. This ex^ iicn dbtfSet. 
curaion wait under theperBonal conduct of Dr. C. K. LelEhj Profestsor of 
Geology at Wisconain University and author of the tnonograpb Is^sueii 
by the United States Geological Purvey on the* >rei4abi iroii range. It 
wa^ fully intended that Professor Van Hise would also aceoinpanv the 
party On this trsp, but urgctit business reasoiLa prevented Inni fr^mi 
doing so. Dr. J. Morgjin Clements, w-ho is the author of the forthcom¬ 
ing report on the VermiJiDii iron range, explained the structural 
reUtions of the component rocks and Oi-es outxrropplng in thin 
while Dr, Leith furnished the results of liis studies of the Mesabi 
iron laugCr Grant, Hobbs, Weidman^ and alw W, M. McrriaiUt 

geologist of the United Btatc^ f^tcol Giirporivtiont accompanle^l the 
party. In addition about thirty post-giTidoatc student^ of WistNinsinp 
Nortli-we^tem ami Cliicago Universities were pn^ient. The excursion 
lasted from April the I9th to 29Gi, and it is believed was product i%'e 
of rcflulta which will greatly asaist us in th^ examination of the Cana¬ 
dian occurrences of similar iron-bourlng fomiations, w^hile at the JtftTiTe 
time a further knowledge wiia gainerl w^th regard to the structural 
if^tlons of the enclos>ing rocks. One day was speut In examin¬ 
ing the Vermilion range in the vicinity of the Sc»udan mine 
at Tower, Two days were spent on the Mesabi lango and theprlncb 
pal mines; at Blwnbifc^ Evcloth^ Virginia and Hibbing were visited. 

On tlie return journey, One day w’os spent at Iron wood and another at 
labpming, examining the iron-bearing formation of the Penokce- 
Gogebie and Murriuette diatricta. Two da_vs w'ore also spent in 
the copper country, extending freni Houghton to Calumet. As 
A result of these oxandnations tho belief is held* that the Ver- 
tttUion iron range of Minnesota is very closely related, if not 
identical in character and age with the iron-bearing ranges out¬ 
cropping In the vicinity of Tetnagatoi lake. Both liave highly incliucsl 
attitudes with very brilliant associated jaspent. Both are enclosed 
by greenstones and green schists or scricite schinta {altered quarts 


*l>r. Barlow atone ii refttwcmible for tlic IwlieU opinion^ OiUtn twrisom*, &te.^ nu-n- 
paat^ in this ppport, u lo th* farruf IDidU^ nxk* of the Late TrOiaffajui difttrioL ind 
itfl geology' in gviwml. 
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porphyries and porphyrites), but, while in the case of the Vermilion 
range the greenatone ia, most part at leaat, ^ t, Bome o 

that present in flAaociation with the Tcmagaitii rangta la intru^^e, 
aUliough poftions art cnishcd amygdaliOidal diaha^ and porphyrit^ 
In tlie Tent^ami ranges, howeveri the iron ore is mainly nmgnetite 
with subordinate? hematite, while in the YenmlLon range th<3e con¬ 
ditions are rev^enied end hematite prevailn^ 
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Mr. LeRoy left OtUwa for Temaga^iai lake on Maj 15, Dr. Barlow 
leading four days later. A few- <Uya were spent with Professor C. R. 
Van and Dr. C. K. Leith in a preMniinary exaioination of several 
of the iron ranges and in a general geological recoanaissanco of the 
area between the Northeast Arm imd Obabika lake. Thk completed, 
Dr. Barlow' returned to Ottawa on May 2% leaving Mr. LeKoy in 
charge, with instructions to work out the geological associations of the 
Kortheast Arm iron mnge. The month of June was taken up in 
details of Q^m work, and in work on the Hallhurton map^sheet. 
Prom the 4th to the 10th of July Dr. Barlow was working in Montreal 
with Dr. P. D. Adams, of McGUl Umversity* in coimection with a 
report on the Haliburton district 

To insure a more accurate mapping of the Temagatui iron ranges it 
was decided to seek the nasialance of magnetic measurements in order 
to determine more closely the position of the iron formation. By 
permission of Dr. Haaneb Superintendent of Minea, and with tlie 
approval of the Hon. Mr. Sifton, Minister of the Interior, Mr. Erik 
Kyfttrom, assistant to Dr. Haanel, was sent with Dr. Barlow to do 
this part of the work. Leaving Ottawa on July 22, Dr. Barlow and 
Mr. Nyatrom arrived two dayii later at 3>Roy'g camp on O'Connor 
island on tho Northeast Ann of Temegami lake; A base line was cut 
out and chained, starting from a point nJmost directly north of a email 
island west of the Ferguson mme. Location B, and running thence to 
the Tetejiaga river, a distance of about 125 chains. This line followed 
ronghly the direction of the jsspilyte baud, the bearing having to be 
changed three tiines in the distance coTered, At an interval of every 
hve chains, cross linea at right ntiglos to the main line were measured 
from the starting point to within about 14 chains of Tetepagih river. 
Observations were made for both vertical and horizontal magnetic 
intensity at a diatanco of every chain feet) along the^e lines, by 
means of tho ThMen-Tiberg mi^etometer. By means of these obser¬ 
vations it was possible to trace the gmtiuBllj curving iron formation 
throughout a distance of over 2| milee^ even through intervening 
swamps where oo outcrops occur. In many instances the compara¬ 
tively thin covering of mass and turf removed in order to check 
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these obsErv^adoDs by noting ontCTopit of rocks of the imderljing 
formations. It was also [Mmible by Qingnetic moans to i^ubdlvide the 
iron formation into J^vcml BDmlkr bandAf which are fairly continuous 
over considerable distances and approximately parallel to one another- 
Besides these there are usually smaller lenticular masses of the Jflspi" 
lyte, which are abo rather closely parallel to the larger belts. The 
larger and more continuous bands of iron formations are separated 
from one another by conBidemble masses of the associated green 
sehiets, which ato either altogether barren of the jaspilyte or contain 
only occasional thin laminK^ of this cliaracteHstic material. The con- 
tmuitj of even the more solid bodies of iron formation Is broken by 
the oocurrenoe of thin layers of slaty or schistose rock A somewhat Detailed 
more detailed magnetic survey was made of one of the mining loca- 
tions which comprise the Northes^t iron range, known aii EL T+ W, 339. ^ 

For this purpose & line was run connecting the southwest and north¬ 
east corners of ihi^ lot^ At right angles to this line and at intervals 
of every chain (66 feet) cross lines were run at right angles. Magnetic 
obaerv^ations of both the vertical ajid horizontal intensity were made 
at distances of lialf a chain (33 feet) along these lines. By this means 
an accurate delimitation of the iron formation w'as effected over the 
whole lot. work being completed, Mr, Kystrom i^turtiod to 

Ottawa on Augvist 26. Maps lowing the details of these magnetic 
observRtionfi^hnvo been prepared by Mr. IS'yfltrom, and are filed for 
reference in the olfi-ce of the Superintendent of I^Unes. The results 
obtained will be incorporated on the general geological plan of tlio 
area. 

Oeoiogical work on this disstnet was commenced in 1881 by the WotIi 
writer of this report, who was then acting under infltructioiuf from Dr. *“ 

Robert Belh as his assistant. Only two months of the summers of 
1887 and ISSS were devoted to this work* and by far the greator por¬ 
tion of this time waa occupied in Jwme of the many topographical 
detailed sur\^eys necessaiy in a region concerning which but little had 
hitherto been known. The geology done was merely incidentah ftod 
necessarily subordinate in a way to the topograpbloal surrey, but as 
many observations regarding the nature and distribution of various 
nock-formatious were made as was possible in reconnalMAUCC work of 
this kind. 

In the survey of Temagatai lake, one of the bauib of iron formation 
a‘aa noticed on the Louis islands in the Southwest arm, and the 
charocteiistlca of the outcrop were described.* The occurrence of 


* Annu*! Report, (x«^. -Surr., Cm., Vol, X. {N.S, ji, 1690, p. J+ r ( i'utlicalfccifl 
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tnagcetite no Teinngami ’vAswi in oisociition with pyrite. pyrrhotite 
and cTialtopyrite, waa also noticed, t In 188S this tojwgmiihical work 
waa continued, ns was nlaothe geological reconnAiiSMui^ mid n oumber 
of the more iaiportant lukcB and streanlB in the vtcinitj of Temagami 
wetv tlina aun.'eyed and examined. During the progWM of these, the 
occurrence of iron ore wna noticed on Vermilion lake,* and a belt of 
jasper and iron interbamled with one another was described os ont- 
crepping near the waat end of Turtle lake. The full irtiportancc of 
these discoveriesj however, was not at first realized, but renew ed aetirity 
in iron milling and more oomplete description^ of the Tjtke Superior 
occurrences tnrned attention to our own iroa formations, Tlie report, 
therefore, of the discovery of theao i ron forniations, and the Hjoiimmiii- 
cation of the fact to the Bureau of Clines of Ontario, in the autumn of 
1899, should have been accompaiued liy some sudi atateiiient os the 
preceding one. The prospectori went into the field with the Geologi¬ 
cal Survey'luapa in their pockets, and in poMession of theknowlttjge 
that in the localities specified and shown on the jnaps iron-bearing 
formations were known to outcrep. To Daniel O Coiitior of tiudhury, 
the veteran prospector, belongs much of the credit for the tracing out 
of most of those iron formations, while at the same time his caraest 
and persistent advocaej of their economic iniportance has been ono of 
tlio mfjst powerful factors in directing public attention to them. 

Rerortfay Tlio first detoilcd report of the Tcinaganii iron raages is tliat 
vpritteD by ?rof. W, G, MiJlcr.J but oxpLiineO by the author, 
Director of the Bureau of Mines wra tin^ioujs to have the report 
pnblifjhod as early a* possible^ time was not penuitted, through pres-iure 
of other duties during the winterp for the making of a careful esamm- 
atioD of all the apecimeiin collected while in tlm heldv It was thonghti 
moreover, that a description of thk material would find a more flttLug 
place in a future and more detailed report/ Frertsure of other work, 
howe\"er 3 has no doubt prevented ProfcftRor ililler from giving this 
further information and much more detailed areal geologicat mapping 
will be necessarv before any authoritative and complete account of the 
relationfl of thoAe iron ranges aiid their geological asuxieites can be 
written. 

ycKTir dujistiet 111 the Teniagami district there are four separate iron ranges, known 

aa follows 

diitrict, L Northeast arm ranga 

2* VertnilioD range, 

3. KO'Ko Kii rangCv 

4, Auaten Bay range, 

t ADnumS RcftOft, CifioL Sanrr, Cm., VcL X. (K. M ^h4 15f2v T- 

* AeuiuaI GwI. Surv„ Cifl,, Votv X- IfiSQp jiji. fcnfi 13^ I- 

t Annuil Kf port, Burewi of >1 , 1901 ^ pv 1®. 
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The iron or& in all of th«e ranges, thm far aaconntered^ ia a aUicions * I 

magnetite interbanded witli variously coloured ja!>per and cherU In Eii^istlw- 
some iuatancei? a small proportion of hematite ia present, but this very 
seldom exceisls 2& per cent of the whole. Some of the richer bands 
eoDtnin as high as bb per cent of metallic iron, but the^ are excep¬ 
tions, al though large quantities of ore cmild be secured which would 
avemge hetw^een 40 and 45 per cent. This assocLatlon of the magne¬ 
tite and AtiicU is extremely intiiciate, and even the richest portions of 
the bands contain a high percentage of this latter mineraL It is pos¬ 
sible, howev^ert to bring this ore to Bessemer grade by magnetic con¬ 
centration, as shown by J. Walter Welk,^ A specLracQ of an a^eraga 
sample .showing 42-89 per cent metallic iron was crushed to 0-10 of an 
inch, and finer^, and passed through a magnetic separator. Tlie * hcails' 
or hrst concentmtessbow 57 -28 per cent of metallic iron. These ^ heads * 
when ijassed through the sejMtrator a second time gave a product which 
assayed 65-20 per cent of metallic iron. In the many assa^^ made no 
titanium dioxide has been found and only an average of about 0^1 
per cent sulphnr and 0-02 per cept of phosphorus. None of tlie higher 
grade secondary deposits of hematite liare yet been discovered, but 
very little has been done in the prospecting of these ranges except 
their delimitation at the sur^-e^ Extensive atrippmgi together with 
the digging of teHt’pits* as well as diamond driUmg, w^ill be undertaken 
by some of the owyiers of the mining locations m- soon wa the railw^sy 
reaches the shores of Teinagami, w hich will be about tho beginning of 
J unc next year. 

A geological uiap has been prepared oq a scale of 40 chains to an tJccdcffi™! 
inchp and will accompany this volume w-hich w-ill show the outUnes of 
both the Korthesst arm and Vermilion iron rangesp as w-cU as tlie 
distribution of the vaKous associated rocks. 

The Northeast arm range has received more attention and study, 
not only because of proximity to the projected Ontario government Am iron 
rail w ay, but also because, in extent jind geological association it is one 
of the most promising- The iron formation proper of this range, or 
the silictous iron ores with their inter lam iuilterl jasper^ stai-ts about 
one-tenth of a. mile w^t of the iiortli end of Crooked or 8nake Inland 
lake, and passing beneath the waters of Turtle lake, ends in a sw amp 
about 14 chains from the Tetapaga liver. The whole bi^ndt there¬ 
fore, is nearly bj miles long. In this dii^Uncfo it varies in width from 
200 to 500 feet. 

The V'eroiilion range, comtacucing a httle to the coat of Vermilion Estrtnyf 
lake, rutt-H in a south-westerly direction for about three miles to the 


*AnDiPal EieiHTtn, Burcdu of Minos^ Ont-p \k 3^. 
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west ot Iron late. To the northeast k is Intemipted bjr a naass of 
greenstone, while the western end paaaes beneath the drift. It cannot 
eitU^nd much further in this dirtction, M a tongue of granite wmes in 
a short distance west of this lake. The widest portion just south of 
Iron luke moasur^ over 1,000 feet. 
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‘ Pf^lLmiuftty exuniiiiitioDa of tbe Ivo and Aunten 35*)' raiigea 

were made, and both apparently occupy a similar geol<igical horizon. 
Til* Ko-Ko Ko range is famous for the briHiancy of colour of the 
B-ssociated jaspers, while the Austen Bay hand contains only a nmaU 
amount of this luineral, being replaced to a groat eitent by darker 
and duller coloured chert. The Austen Bay band is much broken up 
by later intrusions, chiefly diabase and granite. 

The concluainns reached by Protestor Van HUe and his associates, 
after their detailed examination of the Minnesota and Michigan iron 
ranges, is that a chertyiron.bearing carbonate is the chief original rock 
from which the iron-bearing formations and ore bodies have been pro¬ 
duced. It is stated by Professor Van Hise that iron sulphide has con¬ 
tributed by its decomposition to the formation of these oroa. but not 
to any large extout. Dr. Bell baa shown* that there is little doubt 
the great mass of hamatito at the Helen mine in the Michipicoton dis¬ 
trict, baa resulted from the local decomposition and alteration of the 
carbonate of iron, mostly in quartaoae and cherty ls,yer8, which occurs as 
a wide belt, traceable in the unaltered form, both east and west of the 
hematite mass. On the surface of the hill, where oxidationof thesiderite 
has progressed inwards about half an ineh, leaving that amount of brown 
hematite, it is found that grains of pyrite, which were scattered through 
the sidcrite, still remain unaltered, going to show that pyrites La 
changed with comparative slowness. This cherty iron-hearing carbon¬ 
ate is found in conuection with the whole of the Lake Superior iron 
rangea, with the exception of the Mesabi, where iron eilinrate has 
evidently been the soureo of the ore. The chaeges, or metomorphisni, 
in connection with these occurrences, and the production of bodies of 
Wien iMka along t,iro linft!: IsL The production of amphi¬ 

bolitic and magnetitic quartE-rockH or schist, and occasionally also 
pyroxenic and chrysobtic rocka Tliese are the products of deep-seated 
metamorphUro in connection with igneous intrusion. No workable 
ore bodies have yet been found in connection with rocks thus altered. 
2nd. The deveiopment of feKTuginooB slatos, ferruginous cherta, 
jaspilytes and ore bodies. These rocks are characteristic of the belt of 
weathering, but in many cases the production of the jasper has required 
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chertB m the belt of weathering, and 9 ^ 000613 ?, dehydration when the 
formatiuns were deeply burled. Ih some coaea the bodies are duo to hodleA 
the oxidation of tlie carbonate of iron in placOj but all the facts point 
uomi^takably to tbe conclusion that the final and moat important step 
in the production of the ore bodies waa aecondoiy enrichment by 
downward percolating waters below create or slopes^ where such waters 
w'oro conveyed by the sloping troughs. The waters which followed 
the more circnitoua reutea carried iron carbonate; thaae more directly 
from the surface w'hieh did not pass through iron earbonnti, bore 
oxygen. The tw^o watet^ mlngltMl and precipitated the iron oxide. 

Continttingj the watera oscendedr and eoc&pcd, bearing the silica to^be 
deposited elaowheifo below the valleys.* 

Studies of the Temagami occurrences hav^e not yet gone far enough Chertj who- 
to justify any very definite L^nclusioiu but the fact that ontcropa of a 
cherty carbonate have been found in the area immediately we^t of Iron Irun 
lokeseemsto throw soine light on the question of the origin of these occur¬ 
rences. A specimen of this, examined by Mr. Donald Lockep Jassayer to 
this department], showed iron 35-67, silica 2+ 05, sulphur 0 01] phos- AsalyBiA. 
phorus 0'022, wdth no titanium- The information already obtained 
aeems to siiow rather clearly thatp in the main, at leflstp the conclusions 
reached in regard to the origin of the iron formation and Iron ores of 
Michigan and Minnesota wUl apply to the occurrences in the vicinity 
of Temagami-t 

The work of the past summer has shown clearly t that the iron form- ln .11 funna- 
ations of this area belong to a much older series than what has hitherto ^ 

been described as lluronlon In this districts On the geological naap 
by I>T. Barlow the area occupied by tbe Northeast arm iron range 
is shown os occurring In the alate or middle member of the Huronian. 

Thisj is incorrect. On the contrary the iron range with accompanying 
green achists, slates^ dolomitea and schistose erupti^vea, and intruded 
by granitesj belong to a series which had been intensely folded, meta¬ 
morphosed and considerably eroded before the depoaitioD of the over- 
lying conglomerate hitherto described as the basal member of the 
Huronian ayatem in this region. The larger fragments in the conglo¬ 
merate are principally pebbles of granite and greenBtone derived from 
the degradation of thii underlying aenea. The Immediate junction uu^fenn- 
between this older serica and the nnconformably overlying eonglomc- 

rate le well seen at a point on the south shore of the Northeast arm tipp#r 
_ _1___HuraaiM, 

* Iron Ore Depoaib nl lihe L^ka BLipertor " Twonty-^riit Ann 'uJ 

r.ao.a,. IS^IWO, Part ni, pp. 4HJr 
f In Or. H&rlow'i DpiDicra. 
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libout fifteen chaiiiB west of the portAge into Cariboo la fee. Thence th& 
line of junction runB in a northwesterly direction a Uttlo to the enat 
of Farr'a cabliii situated on the parcel of land known os Block 
Croaaing the iiorthcaat comer of the lot marked on the map J. S. 5j, it 
reaches the eastern limit of mming location W. D. 343^ about five 
chains north of Snake Island lake. Hora the junction betwwn the 
two formatLotm it very w^ell soon on a small Ml ov^er which the ejist 
line of the location njas. This UW was stripped of the overlying raosa 
and turf and a photogt^aph taken, which shows thl^ nneonformity very 
plainly. A ^hort distance from this point the line of junction toms 
abruptly to the cai$t and with fcliU gEneral direction reaches White 
Bear lake at the rocky point a quarter of a mile north of Entne^soLa 
White-Beur's house. Hero tlis conglomerate rests on a much fiaanred 
and squeezed grtcn&tone, the latter rfick forniitig the extreme point 
jutting out into White Bear lake. The relationship between the twfr 
rocks iin e%'ervTS'here distinct, the conglomerate dipping at an anglo of 
from 13 to fib degrees in a southerly and son theuatcrlj direction, while 
the foliation of the underlying schl-^ta shows highly inclined dips to tho 
northwest^ ranging in angle from fiO degrees to nearly Tcrtienl 
Tlie geological sequence In t]iis area is therefore as follows;—- 
Lower Huromon'* : —G reemstonot green schist, sericite schists, slates 
dolomite and iron fonioiition with intrusive granites. 


Upper lluronlan'* :—Breccia or slate^nglomerate, slate, qaartdte. 

The schistcise meks of the Lower Huronian niay be divided into the 
Clfurutcr of paler coloure^l and more acwl varieties, w^hich are deformed quartz- 
porphyries or porphyriteep and the more deeply coLoured or liasic 
schists resulting from the slmrlng of hornblende porphyrilee, basalts 
and diabases- The extreme deformation of the more acid types pro¬ 
duce sericite ochiftt^i, winch reveal little or no trace of tlieir original 
structure. In places, how^evor, the hand specimens secured showed 
clear IV tbal they have reHUlted from the EliiMiring and altemtion of 
quartT-porphyriea or quartz-porphvritea^ In colour they are geueraly 
<^iKrtfi |M. 3 r- pale yellow^ili groeup although occasionally mottled with purplishy 
Ireddish or yelbwinh tints. In some cases the original phenocrysts; are 
still luicro^opically apjuirent, thietly foldspar in yellowL^hr teddisli, or 
more rarelyp pale greyish oolouni. The least altered variety of these 
|jorphyriett show's the usual more or less rounded phenocrjstrt of quarts 
together wnth orthodaae and oligoclaact otnbed^led in a |ground-mae3 
which varies considerably in texture from being a finally cryptourya- 
talline to alodemtely coarse-grained mkro-granitic. The quartz phono- 
ciy«t exhibits characteristic invasionfi and inclusions of [the ground- 
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ihi: extreme schiatose v&rietiei aothiDg regains but compamtively 
cofirseiy granular f[aarl±t aenqite and calcite. Borne of the more ma^iiive 
types have undergone eom>idemble dw>inpoaition^ aad the origiiuil 
pbenocrystti ol feldispar cul with ditficuity be sepatAted from the equally 
weathe^d ground-nim% These more acid type^ pass into porphyritci^ 

H'hich contain little or no quartr^ Some of the areas now occupied by 
chlorite and epidote suggest the original oeourreDce of hombloJidcL 
irem ore, always itmeuite^ either partially or completely altered to 
leueoxene, is also present in considemble quantities, while calcitc or 
dolomite is alway>^ abundant. Such rock?! ore of a deeper green colour 
and are the immediate associates of the iron formation, forming steepiy 
pitehmg troughs in which the iron formation is encLosed. 

Some of the deformetJ greenstones have evidently been formed at or Hcmblcnde 
near the surface, for patches of the thin sections: still show the micrcK I'Orphyritfc 
granitic ground-masa characteristic of a porphyritet parsing into are^is 
where the ophitic or diahasic structure prevails. The resulting rocks 
are a hoinbleede pcirphyrite and uratitic diabase. Soma of the asso- Di^baw naa 
cinted green schists are deformed biutaltiff AH of those iknve sulferecl bMaJu 
graatly 04 a result of shearing and decomposition, ho that the component 
minerals in moat cases show the extreme of alteration. 


Associated with the serieite schistHt and interbandod wdth them, on 
are some greenish gray^ or grayish, skfcy rocks occurring inainly on 
Beaver and Tetepaga lake. They show the developmenti of mica on 
the clravago planes* with bands of varying colour. In placrst, ako* 
sense dark-gray bituminous or graphitic shales occur. Th^ were 
noticed along the northern border of the iron range of the Xortheast 
arm* cflpecially near the eastern enA 

A band <sf dolomite, fairly continuous, extends freni Ferguson mine n*p(i ot 
point to nearly the end of the ?^orthcast arm. It is genemUy of a 
pale, greemah-gray colour and very $ilicious. The quartzose impuri- 
tiea are arranged in naronw, voindike forran, which reticulate in all 
directions threugh the mim, that when subjected to onlinary wea¬ 
thering processes thw? stand out in relief* !ea%'ing irregular, hollow 
int^rspocc^, Tliia band weathers to a deep orange yellow, thus rend" 
eiing it yery conrtpicuoua 


All of these rocka in the vicinity of the Kortbeast arm have 
prevailing dip in a northwesterly direction* at an angle of seldom l^as 
than 50 degrees and insuftlly varying from 65 degreaa to vertical. It 
its believed tliift prevailing dip h occaHioned by a series of monoclinal 
folds*^ which l^ve undergone extensive truncation. The iron formation, 
16—A—9 
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b&low the surface ftod. probably occupies a series of ateoply pitebiDg 
troughs Tvith impervious Ijsjiea formed of the schistofle rocka. 

Cutting these rocks at varioua uuglea are dykes of olivine dkbaae. 
The oldest set of these dykes cuts the seridte schlsta but they have been 
subjected to Himilar deformutiop and decomposition. The exuiuiriation, 
tlicreforer of the thin sections gives very little infortnatlon regarding 
their origtual atnicture and mineralogical eompoaition. A fiecond set 
cuts across the foliation of t)io scricLle schists, but has not been sub¬ 
jected to the severe stimses which liave metamorphosed the eudoeing 
TOcks^ They show, however conddemhle decomposidoui and have not 
been noticed cutting the overlying conglomorater ^tilJ a third set of 
pTedsely similar minendogical composition cuts even tlie overlying 
slAto-conglomemto. This olivine diabase bi very fresh and typicaJ. 
The pneaence of theae dykea ib considered a favourabla sign, ba in 
favourable attitudes elsewhere they often fonn, with the enclosing 
rocks, impervioufl basins for the collection of the secondarv^ depOHitfl of 
iron oxide. 

The granite associated witli tlie Lower Huronian cuts the green- 
etoiuK and green schists, and is therefore later than these. It, however, 
furnishes most of the pebbles in the conglomemte at the base of the 
Upper Huronian. This granite is extensively developed along the 
south shore of Jfet lake in the vidnity of the Karrowfi, It varies 
greatly in texture and mineralogicftl eompositlont is gneij^sic in places 
and porphyritic in others. It Is prevailingly a blotite gmnito or 
gmnitiU^ but the borders are more busk and contain consider&blo 
hornblende in addition to the hiotite. 

Tlicre is no need here for a deiiicnption of the Upper Huron ian^ as 
it ha^* already been fully di^ciribcd in a former report on tlik district,'* 
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The follow lag general rules will ^rhaps be of value in exploring 
m ^^xp^or&tlou thoao iron ranges and may be helpful in suggesting some of the prin- 
flf uTiQ ciplos which should guide those in charge in their search for the 

secoudary deposits of iron ones, which some believe, will yet be found. 
Tlmy have been taken from Van Hise's monograph * On tlie Iron 
Deposits of the T.iake Superior Region,*! 

L Explomtion should first be directed to outlining aceurately the 
iron-bearing and adjacent fora^tions on a fairly large scale with 


*3ivi Annaiij Report, GwL Slilv.. YoL X, Part I, p, Uii ot «q. 

tSt* Afiauil R^iJcict, U. S. G. WS&^ISOO, Part Hip p. 421. 
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structure beetlooB. This should be aided bj a magnatic survey^ e^pecbiUy 
of thi iron formation itself. [This l;as already been done over part of 
the Kortheaat arm iron range end has given raiy gratifying 
results,] 

2. Exploration should be conBned to the iron^beaiing formationj 
with but few Hmitatlons. 

3. Exploration should l>a conJined to tha parts of the tton-bearing 
fonnatioii showing ferruginous slate^ chert ntii:.l jaspilyte. The presence 
of intarbanded hematite ^ favourable to the existence of ore deposits. 
Even distribution of the iron oxide is an unfAvourable aigti^ and uneven 
diatnbution a favourable sigm 

4. Thick and pure iron formations are more likely to carry workable 
deposits of ore. Formations less thaii 100 feet in thickness lisve rarely 
yielded depoaita of valuer The presence of iimny layens of iiiterlanilniit’' 
-od material, such as slate or intorbedded igneous rock, h unfavourable 
to the presence of merchantable ore depoaits. Howevetj tMa also has 
its limitation, as the brooder bands of such formation may contain 
w^orkable bodics- 


5, Tim contacts of the irou'bearing formation, especially those at the 
bottom, are likely to be fruitful in ore. 

6^ The prcsseiico of an impcr\iouB fomiatlon iii contact with the Iron 
range is especially valuable. 8ncli impervious base may be mads up of 
slate, Bcb^t* or greensstone, or any combinafion of these with cross 
dykea. 

T* Pitching tn.mgh.% or e\"en pltcliiiig folds, are favourable to the 
deposition of large secondary deposits of iron oxide, 

8. The more shattered and broken the iron formation, the more 
favourable is thia to the production of orcs» 

9. In reference to topography, tJie favonrablo places for exploration 
are Usually the mirmr depressions on the slopes of elevations. 

10. Exploration should at first be shallow. Stripping and test pita 
should be sunk Ijeforc resorting to the more expensive diaTiiond drill- 
*°g- 


If my opinion pre\doualy expressed in correct, and the Temagami Tenut^aiai 
iron ranges are similar in charnctcrandage to tVse VennilLon range of the 
Lake Superior regioUt experience gained in the Latter In tile exploration ^ 

for the workable ore bodies will be extremely valuable for our guid^ ** ^ ermilian* 
once ia CHimda. The deposits if found wBl likely bo at the buttom of 
16—A—91 
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the iremy forwatioD. Ah the dips are very ftteep the area of any 
given ore depotiit which wonld reach the surface wmld be cocnpamtively 
smallr The exploration should begin at tlie bottom of the (s^ntacts^ 
especially at the endii of the folds or Ungers, and should pass awAy 
from thow contacts. Tf a well^ieflined pitching trough be discovered in 
wlneh the rock lb heavily femaginous jasper at its base, hut showing 
no ore deposit at the rock-surface, dwmond drill work would bo war¬ 
ranted to test the bottom of the rmugh with five hope of finding om 
depoBitB, which are very small where they reach the surface. 

No veiTT dehnito statement can yet lie made with regard to the prob- 
nbilitv of the finding of large workable deposits of iron ore in connec¬ 
tion with these iron foiToationA Tlie discovery of a considemble 
quantity of hematite at both the eastern and w<'stem extremities of 
the range is conridered a very favourable sign. The geolugioal aisocia- 
tionis and the compiiaition of the injn forma tion are entirely favourable. 
On the other hand, the Hubdiviiaion of what wn.iiat fli^t mipixised to be 
a solid Ixdy of iron formation int<i sc^veral minor parallel bands, sep¬ 
arated by intcrbecldcd porphyrite schists and isiaty rocka, has caused 
some anxiety, but j^till many of these subordinate mas-se# are sufficiently 
large to contain ore bodies of workable magnitude. It is suggested 
that the reinaining lote not yet included in our detailed exanunations 
should be fully explored, and accurately sacli wrork being 

accotnpanied, as far as |k ftsible, by extensive stripping before the more 
expensive diamond-drilling Is undertaken. This wouhl be comparatively 
inexpensive, bs the underlying rock la usually covered by only a few' 
inches of vegetable mould or 

Dr* Barlow rcturntHl to Ottawa on September 3+ wliUe MFi LeRoy 
n.m>ained in the field until ^ptember 27+ 

In November (12 to 14) a rather hurried viait was mude to the 
mines of tlie Canada Corundum Co. at Crdgmtmk Ont>, for the pur¬ 
pose of illuiitrating the lateat developm^its, ilome photographs were 
obtained^ showing the general progress of the mining or * quarrying * 
of the eijruriduiD, as well as of tho new and commoilious mill which will 
1:ke in operation early in the eeruing spring. This mill wdll be able bo 
handle bt^tweeti 2(X) and 300 tons of ore a clay, with an output of 20 
or 25 tons of cleaned and grad&d eorandum+ The ljuildiegs are placed 
near the eastern extrenTity of the hill on which the minea are aituated, 
l|je upper floors being approached by an easy down grade from the 
openings. A tramway baa been built from the mill to a w'harf siluaterl 
on the main channel of the York river, thus affiording the much 
necdefl shipping facilitiesy. Mont of the aide of tlie hill on which th© 
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main openLa^ are aitliatcd hoA Ijeeo clear^i of tree* and »kn^ba and 
aubdividod by ^ aurreyor into 100 tmt aqiian^ tbe Minen? being pro^H^rty, 
marked by suitably inacribed. Seri^ of levels liave l^e^n run 

for the jiurpoae of making a contour map of thi^s pan of the pfoporty. 

In addition a competent geologist liaa been employed tracing out and 
mapping the various oulcropa occurring in these squares, nnUcing notes 
in regard to any pecuharities of eomposition and eepceially of the pre¬ 
sence and relative abundance of corundum. In places considerable 
abripping has Ijeen done* which has greatly usaiabed botli the geologist 
and the miner in their work. It la iniended that a detailed geological 
map showing contoura will be prepared, which w^iU no doubt be of 
immense assistance in la^dng out plans for foture extension of mining * 
opemtEonA A report f<sr the Geological Survey* auitably iUostratetl 
is now being prepared, which wdll deal rather fully, not only with the 
origin and geological rolations of coruadmn in Canada^ but will also 
furnish descriptions of the jniniag and concentration of this mineral 


Pnisc£ Eowaho axd HAsTJsr.s Ccujsrifis, Okt. 

Dr. A. //kjtA Elh- 

The work of the sea^in WiLs devoted flrat to making surveys neces¬ 
sary to conipkta the Kiiig&ton sheet of the Ontario series, and later 
to the survey of the county of Prince Edward 

Beginning on June 24, i^tlr^'ejH were made of the dbttrict lying bet- Sur^'^^Ti in 
w'cen the St, Law^rence on the south and the ^dllage of Mortou on the 
north, comprising that part of the conntiy between the ftontheni part of 
the Rideau canal and the Gananoqtte river, to detemnne the position 
of certain outliers of Fnlicazoic rocks which rest upoD the gmnit4i and 
other Archn^u rocks, iSub^'quentlj a number of roods were sun^eyed 
to the west of the Kingston and Pembroke radw^y in tlie townships 
of OUieUp HJnchinb^ookc^ Sheffield and Kennebec^ in order to deter¬ 
mine the liauts of the several formations in this direction. 

On Jylv 9, Ihe survoj-Ts of the area south and west of Il^lndoc, neces- Sup-eyM jti 
sary to complete the county of llastingK were comracucedt and this 
w^ork was continued to tlie end of the month. 

Crossing over to the county of Prince E^lward on the Bay of Quints, 
all the roB<ht in this area were surveyed id order that mai^aheet No. 
no might be compiled, and work in thia direction waa finished on 
August ^3- 


134 A 


GEOLOOlCA^ BU&VEV GEPART^RXT 


Tif FvEoq Jind 
BlAok H'iyej 
fomiAtkiiu. 


Pritiw 
EdwoiH Col 


FOOflVr 


LAk« ot lIlQ 


Ffvtfldun 

HaditOfii^. 


Tn the area between and Trentoii^ including the weatem 

po^rtion uf the county of Haatings, the delitAitation of the bouadariea 
between the Trenton and Etnck Eiver fonDatiana^ which utn the only 
two beiongmg to the FalwOKCqc division ieen in this diatrict^ was 
made m cloeoiy as the large amount ot drift which occnpies the surface 
for many miles would permit^ and the outline of the underlying 
Archfean was also Bxed. The line between the two former was found 
to be vety irregular, but the horizonE of each wero fairly distinct^ 
owing to the abundance of fc^ik at many placei?. 

In Prince Edward county the rock-formation was found to be ahnoat 
entirely of Trenton age. At one place an Outerop of granito was seem 
riaiiig through the Trenton limestone, which is lying against it at 
angles of 30 to 45 degrees^ The limestone is somewhat altered along 
the contact, but the contained! fossils are readily recognisable. The 
granite is largely coEnpoeed of red feldspar with quarts* and tli© 
outcrop is nearly a mile in length, but not very wide. The locality is 
about 180 chains south of the west arm of the Bay of Quint^ near 
Ametiasburg poet ofhce- 

Ovcr mueh o! this atm the Trenton limeatone abounds in fossils, 
but there appear to be no miaerals of economic value. 

An interesting feature is the XAke of the ^fountain near Glenora, 
about five miles east of Flcton. Thh lake is near the top of a plateau 
of Trenton limestone whieh rises to a height of about ^00 foot above 
the Bay of Quintal. Tlii elevation of the lake is about 130 feet, 
A eonsiderablH stream of water flown from the north side to the 
Glenom mills, and this has led many persons to suppose that the water 
of thiB l^e Ls derived from some far-away source through an uuder- 
groDiid channeL The fact however, that the surrounding area lies at 
an eluvadoD of from forty to fifty feet above the surface of the Lake^ 
and that iieveral small streams drain into it, will account for the out^ 
flow without the necessity of a remote source of supply* 

In the area narth of Kingston Mills, towards Morton, ontcropg of 
the Potsdam sandstone were recognized at seveml points resting on 
the granite and gneiss. The rocks overling the sandstone are 
seen at JoycevilH about two ndlfis south of Washburn locka on the 
KIdeau canal, and consist of hard fine-graiticd, and sometimes cherty, 
limeeUmia with thin shaly partings, which are regarded as the base of 
the Black River formation, thua indicating a well^efinod break in the 
Pairtozoic sediments, since there is no indication of either the Calci-^ 
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ferous dolomites of tlie Chft^y shales id this The mot^t westerly 

f&cogniE 4 id outcrop of the Potsdam Modstoue yet seen in the KiDgston 
area U about five mUm ea&t of the ^-illuge of Turaw'ortht where several 
small outliers occur, resting partly on red i^ranite and partly on the 
ciysUlUue limestone. There Is a deposit of red hematite at this BWk'i i™ 
place, but no large ore-body haaf yet been diMclosed- The hicmatite n^ine. 
appears to be derived from the basal red beds of the Pote<lani through 
A process of le&ehingp and a considerablj body of the red oxide now 
occupicfi^ in part a swampy area, of the vidaityj rating upon the under¬ 
lying crystalline rocksv In this respect it somewhat resemble the 
hafinatite deposit at the Playfair mineT and in the event of fissures 
existing in the underlying nockj similar deposits of hematite may also 
be found here. Of this however, therj are no superficial mdicationB, 
the excavations not having as yet penetrated below tlie surface 
deposits. ’While the oxide extendi* over a conEjiderable space^ it ia 
rarely sutficientlj solid to constitute a true ore ol iron^ 

Among other places visited in the course of the work in this field 
was the Einc-blende mine on lot 3^ range Olden towniJiip. Thia is ^[J^*“** 
near the north side of Long lake- The country rock at the mine Is a 
coarsely cryatalliiie limestone cut by granite and pyroxene, the general 
stHhc ^ing Kp 70* to SO* East. 

The blende is associnted with galena and iron-pyrit®, and occurs in 
lenticular pocketSi which widen out in places Into bunches of ore con¬ 
taining hundreds of tons. No true vein structure is visible^ but the 
mineral is s^n at several points and extends over a considerable area. 

The mining is done by an open cut which liaa a depth in places of 
about @0 feet, and the ere is graded into two classes as extracted ; the 
rieh massive ore, which Is said to eontain as much as 4S per cent of 
mic* being shipped direct as No. L while the lower grades are 
cobbed from the calcite mass and concentrated on the spotf 

The mode of occurrecico is quite distinct from that seen at tlie blende 
depoait on Calumet island in the Ottawa riveri where it la found in a 
hard diorite mass with gabbro and granite. Borne hundreds of tons 
have been extracted and a quantity has been sent to Sw ansea. ’While 
pockety deposits are always of an uneertaiu nature there appears to be 
a good prospect for a considerable development at this plaoe. 

The Actinotite mines in Elsevir tournship occur in a hornblende 
schist rock which forms ridges running in a northeast directioru For- vf Eh^vit 
tions of the rock are aitov^ to an Impure serpentineit and the mineral is 
in zones or bands ; sometimes in pockets, generally along the aides of 
the ridges^ tanging from a few inches in thickness to sevenU feet. It 
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oc0ttP4 in the form of crvstflLla, of whiL'Ii both the stelL&r and the plflty 
Or tremolitic vanetaes are r&c&gniaed.. Some of the latter are in broad 
sheaves with a length of four to mx inches hy two to three inchoa in 
breadth. The smuller sizfcS up to one and two inches are rcjufarded a-i 
the beat for milling fltockj the steilar variety being generally tot^ brittle 
to be made into good fibre. The serpentine portion of the ndge^j 
appeani to l)e almost devoid of the aetinoiit& 

E^idencea of faults are seen at several places and the actinolite bands 
are often cut off by theise bieaka, the slicken-stdes being well exposed. 
At tba aastem end of the properly a shaft has been sunk to a depth of 
about thirty feet along one of these faoltSi tise underlying wall being a 
soft chloritic rock, in which stellar crystals are clisaeminated to a depth 
of several inchenp while the south sule of the shaft ia a mass of the tre- 
molitic variety. The ^lip of the alide liere is S. 25^ E. < 65 — 10 . 

The amount of fibrous mineral fn^m the output of this mine ui stated 
to be about 35 to 40 per cent, and this upon mlllitig will yield about 
ten per cent of milbfibTe. The value of this fibre, which is used for 
felta and for boiler coverings^ Ifi said to l)e £20 per ton. The fibre 
remaining after the fii^t aeparationp la ground and tnakoa what is known 
us * Aiibestal % eitensively used an a wall plaster^ and valued at £6 to 
£7 per ton. 

Tlie milling plant is located at the village of Actmolite (formerly 
Bridgewater), and is on the same general principle as the iiiilla for the 
extraction of aabeatus at the Eastern Townships mines, thoogh much 
leas elaborate in constrnction. 

Another mill b located at this place, owned by Mr. Joseph Jaiue^ 
in which is utilized a mixture of talc or impure soapstone with scrap 
micut the resulting ground material being sold for a fiifrproof roofing 
materialH 


The Becemt Lanuslide on the LiLvre RrvEB, P.Q. 

I>r. R. IE Elk. 

The locality In wbich thb disaster occurred is on the west bank of 
the lifcvre rivor, about 13 tnilcsalfO^'e Buckinghuiii tillage and 17 milefi 
frotii Its junction with the Ottawa^ a short distance below the Little 
Rupids lock and dam. The slide comprises an area of nearly 100 acre$, 
of roughly triangular shape, with a base m\ the river of 2fichalna and a 
depth inland to the foot of tlie mountain of about 35 drains, induding 
a rich tract of excellent clay land. At the back of the disturbed urea 
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^ a ridgfl of granite and goem beionging to ihc X^aurentian formation, 
h&TLDg a elope towatd^ the river in a north-ca^fc ilir^tipit The Sfur- 
fkee of the clay flat between the fnonntAin and the Li^vre h nearly 
level. 

In chnracler thc^re cJayiS are liaually arenaceona and soinelin\(Si aUtyp 
and the eausoa of thia landslip, which is similar to several othet^ which 
huve taken place in the vaJley of the St. Lawrencep Itave been well ex¬ 
plained in a report by T>r. ChaJinora on a landaLip that took place on 
the Rivi?r Blanche^ Portneuf Co,, in lh98, as follows; — 

*^(1.) Tlie {local) aiUy and arenaceou^i charaicter of the Leda clay Cwuwftvf 
rendering it capable of alrsorblng and retaining a large amount of wateiTi 

and (2,) the incretasedprecipitidLon duHng the season when these land' 

dips occurred, whichaatnmted the depwit^ andgaTretliem greater weight 
than usual. The^e conditions doubtless prcnJluced unstable equilibrium 
of the befifi^ resulting in displacement and a iiow of tlie i*enn-liquid por 
tion. The tnore coherent clays, breaking down us described, and mixing 
wltli the soft mateiialH produced a tunniltuous mass of mud* clay 
and aandt which descended into the nearest %aUey/' 

The same rei^iarkM willdoubtlesSy apply to all the localities in which t'urmcr 
theae landslips have occurredt umong which nisy^ bo mentioned one on l^ddidoa, 
River Ste, Anno do la PenKle, near St. Albans,^ 1891, and another on 
the River ^fa'^kinonget oxidently in I8l0^ 4Liid described by 8ir W, E, 

Tjogan many years ago. 

Tlie disaster on the Llevre river oocurred on ^iuiiday morningt CliBtacUif cr 
11 tin l&Ol Tliore hiwl been heavy rains throughout the dUtriet for 
several days previous^ so tliat the whole country wjis satiimted, and <l^tTlcn 
oumoroufl small streanss doscendod froin tho slope of the ridge at the 
back of tlie eUy Hah Along tlto foot of this ridge tlic clay is under¬ 
lain in places by a deposit of lx>nldora and other debris from the rocks 
of tho mountaiin m> tliat there was a good opportunity for the water to 
penetrate beneath the maas of the clay to some distance. One of the 
qiuaLL atreamn crossed the clay llat and llowod into the Litvre, and for 
Bcvoral days HubeeL|ueut to the slide much water could bo obser^ ed 
Lssning fram the sides of tJ:ie break and forming pools on the broketi 
surface of tiie area. 

It is evident therefore that the clay hotly became i^aturated or cJiarged 
with immense quantifcioa of water thus greatly increasing the weight 
oE the maas. If then an intorstratified layer of tilt became liquihed 
lh« pressure of the overlying clay a wouhl tend to force out the whole 
fiiasM in the direction of least resintanco, which in this case was the 
hank of tlie river. 
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Such wis the prmure exerted tlmt the clay was piuihe<i entirely 
Kcro&s the streaxa which here had a width of Dearly ftix cKmiis^ and 
maa^ ol it were depoaited on tlie ea^t bank to a height of from ^0 to 
3^^ feet. The portion of the river thua filled is about 30 chainiH in length 
but> owing to i\\e feict that the river bed was also conipo<»ed of sraDoth 
clay at this point, the increased force of the w&t^t caused by the 
damming of the stream, carried great masses of the clay, In one place 
with a hay-bam on the surface^ down the stream for some huudreda 
of yarda. 

The amonDt of displacement in the direction of the river was nearly 
five chains or by actual measurement indicated by the break in the 
main road which traversed the area, about 310 feet^ Tlie remains 
of this road could be readily traced at iiitervals across the W'hole 
extent ol the broken ground showing many curious dislocations, small 
side throws and upheavals. The main dUiplaeement appearn^to havo 
been at the northwest angle of the disturbed area, from w'hich the mass 
i$eenis to Imve gradually ewung out towards the river with the souths 
east angle as a pivot. 

The mftss of disturbed clay is broken across by numerous heavy 
fractures which have a general course at right angles to the direction 
of the movement. In places^ huge masses of the clay have been forced 
upward along these fissuiea and show beautifully striated and (smoothed 
surfaces as the result of the movement. Along the south-eiwt dde of 
the area the displaced mass has formed an escarpment rising from the 
undifiturbetl portion to a height of, from 10 to 20 feet This la just in 
the rear of Mr. Bntxeau^s huuse-j the line of fracture crossing, to the 
back of his residence and demolUhing hli stables. Sharp crevasses 
evidently opened at this place as elsewhere and suddenly cloeed, i§inco 
a number of cattle which were standing apparently on his roadway 
were engulphed and some of them buried out of sights 

At one point on the nver^ about 100 yards north-west of tills house 
there is a of the original clay fiat, well wooded, and undisturbed, 
the moving clay having divided agodntjt a point about 350 feet inland 
and passed partly to the north and partly to the souths Along the 
fiauka of this mass the striated ddea of the days could be well seen- 
Further inland, near the old road, there is a large mass of, from 4 to 5 
acres which wm bodily moved for a distance of about 200 feet and on 
which no disturbance could be seen, but deep crevasses of, from 15 to 
1 & feet surround it on evgi^ aide. Near this block a houee (Clement’s) 
still stands in its original upright positioii together with a well of 
water which was not drained, w hile the sheds within a few feet to the 
north were tilted in all directions. 
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The outline of the bimk op the south aide is fairly regular, but op OuUanei. 
the north dde in the direction from the mountain elope to Huncan 
MoMilUn's house tlie fissure is quite jagged. Justjbefore reaching the 
house which la on a knoll near the west end of the Joek-danij the break 
was defected to the south and apparently followed a depression in the 
surfaee by which it reached the li^vre juat below tlie dam. 

The movement of the clay waa apparently not along the glaciated 
surface of the underlying gDeiai> as the rock is not exposed at ckviiwton 
point in the dy>turbed area, bnt is seen at one point on the bared sup- 
face of the slope of the ridge where it ehow's ice markings in the 
direction of the present river course. Along this Aank the whole mass 
has been tom away abruptly, bearing with it the at&nding trees with 
which this portion waa ooveneeb and carried directly outward for some 
distanceH Some of these trees are as erect as before the slide occurred. 


It would seem therefore that the real of this disturbance woa 

the aaturetiou of the clay beds, which are arenaceous in places, and 
then by the softening of some intetetratiSed silty layer, which was 
apparently about twenty feet from the surface, the mass moved 
forward, sometimes in block, but generally in a much broken up con- 
di^om The movement was rapid and attended apparently with but 
httte noise since the residents were quite anconscious of the dr^tcr 
till the disturbance was nearly over. The supposition on the part of 
several persons that the cause of the disaster was the percolation of 
the water from the river, owing to the canstmetion of the lock dam, is 
not maintnined, since in that case the direction of the slide would have 
followed the course of the river, while in fact the movement was mther 
directly across the stream or, in the upper part of the displacement, 
was aetoally up stream m the lock basin was completely filled with 
clay from the outflow. 

The force of the water which was hacked up-stream nearly to the 
foot of the High Falls will doubtless soon wash away the depoaitvd 
clays from the liver channel, so that within a few months the stream 
will be again Aowmg along its original course. 
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BoRfACR Grolck^v of THE South liBS Paht of the Phovixce of 

Quebec, 


I>r. K CAfi/wi!fr*t 


Wotk in Dr. Chulmora J^peot the? winter of 1902-03 in routine work in the 

ofTicOi cliieHy in compiling the data obtained In the held m 1901 and 
1902. Tlie rCHulta are, however, inL'Otnplotep as far ftfl they relate to tljo 
province of Ontarit^ aiifl some further field-work Is fiece^ftary l)efore a 
fall and detailed report can be isreparmf. 
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*Ttie iDstruetione I revived from you in May last, concerning field- 
work for the ^aaon, were to examine the marine clays and sands, aa 
well H-s the other surface depc^ita of tlie Sh Ijiwrente valley^ fnam the 
city of Quebec westward to Lake St Francu^ also those of the Ottawa 
valley as far west as ^lattawa, liiuitiDg my observations on the north 
and itouth by the higher gr\>uink which border these valleys- In 
following out th-ese instructions, I began w'ork in the Ottawa valley on 
the 3rd of June and continue it eastward lowaids Montreal, making 
that city a centre of ojioratjons for iome time. Frotn this point my 
oxaininations were extended to the hills on both aides and eastward to 
Throe Biverflt icolet and Arthaliaska. All the railways and a con¬ 
siderable number of thg roods were troveiled overt while the digtrihution 
and character of tlio different beds were traced out with oa much Caro 
as time and cirenmBtaucoa w'uuld permit. About tho inidd.le of J uly^ T 
made Qucliec city my heailiptartoiT^ and continued to work in all direc¬ 
tions from this as a centre for weeks, occasionally how-evor, 

following railways and roads to other jjoinbt Early in August, 1 
received your further instructions in regard to ouHocting sJl avallahlc 
informatioD relating to peat- mosses, their distribution, extent, depths 
tlie attempts to maoufacturo fuel or other produetA therefrom, together 
with descriptions of procossoa, with the view of proparing a bulle¬ 
tin on the subject of peat These last inetnietions involved to some 
extent a ro-examinatiocL of portioiut of my field in greater detail bjid 
caused me to extend my operations dow-n tlie I^wor BL Lawrence 
valley as far as Kimoustd and Ste. Flaria The acconipliBbmen.t of 
this work in the Ht. laiwrence valley below Quebec, occupied my time 
till the &th of September, and the fcmaindcr of the month and part of 
October were devoted to an oxHEinnatiun of the surface depodts and 
peat inoBses in the Knatern Tow^nships of Quebec iind in eastern 
Ontario at points often hundreds of miles apart. As a result of thb 
investigation it was found that while there are a large number of 
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workable peat bogs xd the region visited, in other localities, An, for 
example, iti the coimtiea of Huntingdon, Beauhamois and Chateau- 
guaj and further eaet in Arthahajqka and Lotbini’^re, the mosaea am 
often thin and form merely a veneering upon the sands and cU>ts. 

8ome of the Ust-mentioned peat areas are under cnltivatlonp while 
others are covereiJ with a scrubby growth of spruce and tamornck. 

In this w'crkl was occupied rill alwut the 15th of October. After that 
date I comoaeacid investigations, in the Ottaw^a vahey west of llda city, 
continuing them as far m Mattawa, But first I visited the Perth and 
Brockviile peat works. After that f proceeded to RenfreWp Pembroke 
and MatUwa and traced, approximately, the limiUj of U^c marine 
Pleistocene beds there. Field work closed on the 26th of OctoWr; bat 
oa tlie 14 th of November I dsited the Newington peat works, then 
in operation, and saw the w'hole process of cutting the peat in the bog, 
preparing the pcnt-brithH, drying them by superheatc^l air* etc. The 
Vi'ork seemed to be done ignite coaveniently and effectively at thsa 
osbiblbfhment^ 

Though the hiummer was very imfavounvble, I succccdoci in getting 
over the greater part of the largo field assigned me for the senoon's 
operations, and in cenaiu plaoe-'i Eonsidcmble detailed work was 
accompILihed. 

The surface deposits occupying the area under consideration, wdiich CktrailiciUiQo 
Is know^n os the great tri angular arm of Hat country lying east of a 
line drawn from Mrockville to Pembroke, with its apex at Quebec or 
Kamuuraska, in tlie Si. Law rvnce vxlky, may be cUivii^ed as follows, 
in dcijcending order ^— 

L Pent bogs and peat-coverwl plaina 

2. Fluviatile and Lacustrine Rand*t, 

3. ^xicaya sand. 1 grates geolog^ 

4. Ledaclay. f 

5. Boulder clay. 

6. Decomposed rock. 

p4vii ,—The be«t developed peat bogs occur in ftaslcm Ontario ami Feat. 
in that part of the province of Quebec which lies east of Montrvah auEl 
especially north-cast csf Quebec city. Tlie deeper niosases grow where the 
surface of tlie ground beneath Is more or less uneven. A number of 
the lost mentioned bogs in Quebec nm iplite large, some of them live 
or six thousand acrcfs in axtentp with a depth of twenty to forty feet, 

£ipasmo<lic attempt ha^'e been tnade from dme to time to work some 

of the peat bogu referred to, for fuel or litter, but they hnve^ -lO * 

fiiT, resulted in failure^ except at BroekyHle and Newiiigtou, already 
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mentloncd^ At the latter place a STs-ediah procc^ la being employed 
by the SahUtrom Fuel S^yndicate, and bri([uetted peat fuel is to be 
produced when the worica are completed. 

jmfidtf.—The Huviatife and lacustrine sands seem to be 
found mostly in the moutha of river valleys tributaiy to the St. Law¬ 
rence^ and m the lakea or river e:p«piHiflions, also along the St, Lawrence 
river itself hc4ow the mouth of the Richelieu river. They were 
observed at Soreh Kicolet, Tliree Rivers, Victoria Cove md Orleans 
islandr At Sorel and Three Rivers they contain fresh water shells, 
com^naJtiiSf £7. £7. tuicolm^ etc.). Two of the 

bonunioD Government dredges were engaged in ejccavating a cliannel 
on the fiouth side of the St- Jljtwreiice river at Sorel at the time of my 
yisitj and in the material throwo up on the bank, shellH were seen to 
be Hcattered indiscriminately. A coarse sandy clay from the bottom 
of the channel was noted* which aljso contained the same fresh-water 
shells. 

mud Zrda c£ay.—These deposits tnay be said to form 
a continuoua sheet over this part of the St- Lawrence valley^ and were 
described in the Geology of Canada^ 1863, pp. 915-928 ; ako in The 
Canadian IceAge^ pp. 52-72 and by the writer,* In tlie New' England 
Btates the name Champlain has been gh on to these deposits^ as they 
do not aeem to be so w'oll defined or have the same sequence there 
as they liave in the province of QuebecT where the aanda and clays 
are genemlly separated by a clear line of demorkationr The some 
airangement of the Leda clay and Soxicava sandi that is^ the former 
beneath and the sands overlying theiUp holda good throughout the 
Maritime provmcea, 

—Tlie boulder clay^ or till, of variable thickness, was met 
with everywhere beneath the marine beds; and, except in the hill 
country^ to the south of the great plain, it forms only a single deposit, 
lu the valleys among the foot-hllla of the Notre Lame range, two 
bouliler clays with interstrutifled sands and gravels occur^ and here 
also we find two kinds of drift, namely, tlmt derived from the range 
mentianftl and that from the InurentideA Un the north side of the 
St- Law'renoe river the drift is mainly from the latter source. 

5/ionr lin^K ar raised hemdtes .—Tlmse are found on both the north 
and south slopes of the St. Lawrence valley and w^ere identified and 
briefly described os marioe beaches by the writer in 1B9T. Further 
measurements of the highest on the south ftide of the valley were made 
w'hich sen^e to eonfirm the work of former yearo, and support the con- 


* AnihiiPil Rnpart, Surv,, Cm., VoL X. IS^T* pp, J, 
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olo^ioa that the aneicDt erptalline rocka suEtaJned a greater uplift in 
the later PJeLatoeene and aince that tinacp than did the atnititicd rocks. # 

The old shore Unas rUe gradually^ though with aonie irregularity, from 
an altitude of 345 feet at Ste. Flavie to T50 feet at Ste. Heuediae^ te 75S 
feet on the east aide of the Cimudiere valley, and S45 feet at the head 
of Bcaurivage river. On the flanks of the crptaJline mcka further 
west, the altitude Lb 865 rising still further to 885 feet, 
highest ahoro lino contidues westward at about 8&0 feet to Danville, 
beyond which, as far as the International boundary, it is about 86a 
feet (at Abbotts Goraeta 864 feet). Below this shore-line, others: occur, 
some of which are well marked. They have been produced during the 
recession of the sea, for all are suppot^ be marine^ and they face 
the open plain of the St Lawrence vallc}'. 

The higbeat shore line on Kings mountairi, near Ottawa^ was m- 
nieoAured and found to he 910 feet abovo #ea4evel. 

Agrieuhttraf cAameien—Tlie St Lawrenett vallej or plain long Aiffieultarml 
boon settled and under cultivation. Large portions of the land are of 
excellent quality for faming purpoae»^ Originally the sail munt have 
been of extraordinaiy’ fertility, rivalling that of our weaterti prairies. 

Certain areals are occupied with clay, while others aro sandy. Tn 
others again a uiixture of sand and clay constitutes tlie soil ; or clay 
below with a thin layer of sand upon It, The clay soils am considered 
tho best, eapecially iho^ with a slight, admixture of aond; but the 
surface Aands, when not too deepi yield good cropa. The»e are, however, 
always better when resting on a clay HubsoiL Generally speaking, it 
has been found that the clay lands maintain their fertility the longe^th 
In Home parts of the valley, hay crops have Ijeen raberj on laud of this 
kind for a great nuiuber of ymm without any fertilizers being added, 
and the notl U still in good condition. 

Much of the land in the I^wrence valley is, however, imper^ ak-thodj 
fectly cultivated^ Severn! causes have brought about this condition 
of thinga The seigniorial systetn, which prevailed in central Quebec, 
accounts to some extent for it there. In otJier parts of the province 
the farms lia^-e been divided and subdivided among the members of 
families, generation after generation, till each has only a narrow strip 
or |iateh to cultivate^ which baretj aObrds its owner a sul^stence^ 
Agricultural operations under those and other conditions, w hich might 
be enumoratod, must be seriously handicapped^ to say the leastr and it 
h not surprising that little or no advances are made in improved 
methods of farndiig. 
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Qecloov op Y^MAE^A MousTAr:T+ 

Afr^ G, Ymttig, 

As ft contribution to petrogrftphyp I have, during the p&st summer,, 
mode a study itl the field of the rock^ of the Yaniaska mountain nnd 
also prepared a topo^^mpliicftl utap of the loeoHty, Thift moimtain lies 
about thirty-five miJea due east of Montreal and was known to fora 
one of thowe isolated hills of related igneous roeka for which l>r. F. D, 
Adams has proposes! the Q&ine qf Monteregian hilk. The hcudzontal 
rtettion of Y'aniaska mountain is nearly ovuL The major axis lies In a 
nearly north and south direction^ and is about three miles in lengthy 
whilst the minor axis measurofl about two miles and u \mlt Tl\e hill 
rises abruptly from the surrounding plain. On the north and south 
shies the j*lope« are precipitous, and it Is on the northern side that the 
mountain reaebes its greute^st ejevation of about thirteen hundred 
feet above the surrounding country ca* fifteen hundred feet above 
the seadeveh 

Tlie agCDclea; of denudation have acted in such a way that tlie moun¬ 
tain is dividusd into two ridges, a northern and a southern^ and con¬ 
nected through die interior by a line of smalb partly separatocl peaks 
which &ro lower than either of the rims. The. higher points 
are thus rudely arranged in the fora^ of the letter H, Tlio 
mountain is wmposed of a core of igneous rocks with a collar. Aver¬ 
aging about half a mile in br^th, of more or leea altered slates and 
samlstonea. Where the elevation is broken down on the east nnd west 
slopes, the igneous rooks of the core apprcs4:h the foot of the niountain 
verv closely j elaowhere the boi^ering sediment^ries usually form the 
higher peaks. Tlie line of contact, whilst conforming U> the geneml 
outline of the mountain, ia very irregular. 

The fMjdimentary rocks of the collar are presumably of Upper Cam' 
brian age and on Uthologicftl grounds are supposed to belong to the 
Silieiy formation which la composed chiefly of red and green Hliates or 
slates and of beds **i sandstone. 'Die clay i^scks have, under the 
Influence of the igneous intrusion, in most teases hpcomo greatly 
hardened, so that they have resisted the forces of degradation and ill 
tlieir turn have sensed as a shield to the Igneous core. The metamor- 
phlsm seems to liave been greats along the nurth and south rims,, 
which, roughly s-pcakiug, are at right angles to tlio goncrsl strike of 
the strata, Tliese rockii now lie Ln an overturned auticlmal, who^ 
axis runs in a northerly dirt?ction^ to which the major axis of the moun 
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Cain njQ"hlY pinvUeL Tlio strilse of the strata, vanta somewhat on 
either side an average valito of about twenty degrties eftat of north 
(true). The Ruglo of dip changje^ nipi<lly from point to point, indiea- 
tin^ local floxurtfl. This folding took place pr\>v iotis to the intrusion 
of the igneous rocks which saem at this point of weakriess to Ikive 
fomKi their way up frotn below to fgrni a voleanic neek such as Dr. 

Adams hna dcseribed in the (Me of the neighbouring iMount Johnson. 

Xo Bvidencre w as found in the field which pom ted t<i any other origin 
tlum tliat of a volcanic neck which liad been developed without ssuil- 
aibly disturbing the Hufrounding strata. 

The rocka forming this volcanic nock belong to the foyaitc^theralite 
family. Mioomlogically they do not differ greatly, but the relative 
prupoitiona of tins seveml constituents vary w idely. Of the luincnd^ 
coEn[>oaiiig the rock, feldspar, horublende and biotite play the chief 
part-^ and the fcldap-aM appear to nuiinly plagioelase. The pieseneo 
or absence of isepheUne W not yet been doftnitoly dctermineiL The 
lock;^ range fruid sycnitic varieticfl, compose'! chietty of feldi^parH with 
con-^idcniblc biotit«i through ossexitc, in which liomblcndu, more or 
leis completely replaces the biotite i the feldspars at tlie same time 
decreasing in amount into finally an extreme ti-pe compised almost 
entirely of hornblende and often containing considerable iron-pyrito*s. 

Tliese various ty|>es are usually coarse-grained I'ock^, but at other placet 
they become firmer and porphyritie. The ensexito phase .sonnetlines 
becomes tl nor in grain along the iiouthom boundary, where it is in con¬ 
tact with the sedimfintaricii^ Thfjse rocks which liavo been clEki^-^l as 
ess^xites often liave How structures due to the parallel arrangement of 
the eminently tabular feldspars and eomel^imes they otf* also ba[ids>fi. 

The direction of How varies quite rapidly. It ia sonietiiucs v'erticah but 
mor* often inclined, and in one locality is luitixontah 

Tlie dietHburlon of the various tyiois of rocks is fairly regular, Hu- D^tdbntba 
light-Ci:>lDfed, feldspathic forms occur as a biuxkr along the wx^stern of tyi*?*^ 
and northern sides. In most pUcen it appears to gnifle into the more 
basic essexitc* which occupy the greater part of the lUDuntaini but 
w hich> towards the eastv, pass into a nearly pure liomhlonde-iprw'k. At 
one locality on the eastern borderj the hombleude-rock posnes rapidly 
into a Bveuitic type. Theso dilferent types appeared in tlie field in the 
gixsit majority of ernes to pass insensibly into one anofliorp but at two 
localities the syenite w-oa found sharply cutting the e^^sexite. This 
apparent anomaly may bo due bo the fact that, as shown by included 
fragcnients of the surrounding rocks, the neck appearis to luivo been 
btilJ in a proC€^ of enlargement till the upwanl movement of the 
magma wjln finally arrested. The varioiL-% tj-pe^ of rocks are thouglit 
IG—A—10 
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to IttTt Originated piairily thix^ngh a pnK^osi^ difrer«*ntiiitioii wbidi 
t 4 »k place in a more tariod reservoir. Their present relation? 

are believed to be due to the inovernerit^ attoodaiit on their upward 

flow, 

A very liuiited number of dykes was found, u^mally oitlior a short- 
distance from the conUvt or juat At the border and tutting the sedi¬ 
mentary rocks of the eolJarr These dykes upjHiJir to be of three claAiseis; 
a very flllo-.;,™ried+ light eolonred feldspnthic varietyT proljnbly a bosto 
nitcj n second which apj^ears to be a flue-gmined trachytic: modifica¬ 
tion of the syenite ; and a thiril> a vety fnie-gnaitietlp pjrphyritie form 
of tlicessoitite^ As these dykes were never found cutting one another 
their relative ages are unknown. 


The Copper- beA itivG Rock^ op the Eastehs Tow^suirH, Quebec, 

J/r* Jehii dr 

Eiutc-DCf The octuttenee of copper tn the Eastern Townships has been known 
least since Jn tliat year Logan viBited Carhiinele inotiiitain 

at the head of Brt»ini>ton lake to examine a reputed occurrence of tin 
ore whiehp iiowever, pn:jvcd to be copper. This was two yea^^^ prior to 
the estnliliHliment of the Geolcgieal Bui^'ey of which I/jgan was the 
first Directijrp (Life of Sir W, E T^aOp Ivt., by B. Jh Haningtonp 
Hi, D,, Dawwo Druthers, Montreal, 113S3,) 

Since 1847, when the first explorations weru made in tho Eastem 
TowiiHhi)iai by the Geological Survey, the et»pper depc^its liavo received 
attention in Rcveml of tlm Annua! Reports. The iiKwt Important of 
tliesc are the Rejnortii for lS63 by Sir W. E. Logan, 1863, by James 
Kiclumlson, and 1388 by Dr. R. "VV. Ells. 

KariyJevt- In the early alxtioa, copper commanded a much higher price 
reaehe<l nt any period since, and at that time a largu 
amount of pri>speetiiig and considerable duvclopment work was done. 
In tho majority of however, there does not scvm to have been 

a very tlmrough testing of the nuitiy copper Jooallti^si w hkh hid then been 
disco vere^l. A severe and con tinned depre^iMion in the csjpper markets 
followed, PMi tliat for many years, less attention wai given to 
this as wet] as to other Gopper-beiiring districts. There has^ iiowever, 
^ l>een a steady and con$!ei|uent)y a irKsre healthy growth of interest 
in this class of ore doposita in recent years, owing to some 
advance in the price of copper, to improved faeliities for tninsp^irta^ 
tioD, to more econoinical methods of smelting, and to the con-itantlv 
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growia^u?i* ofsulphuiidflrtifl+Dfwhicli cuprifertma pjTit4>s k an iiiispcjrtJiat 
source, llsus dunag the past t wenty vdJirit the iiiine^ uf the Eustis 
Co. at Eustia, and the G. H. NiehoU Chemical Co. at 
CapeltoUi have besets HteFidlly world ng, until under able nianagement, 
they have attainctl their present large extent and prospteroiiH 
<;onditiort. Otlier once abusidoiieil properties nre also receiving atten¬ 
tion in recent years, nnd it seems Likely that under Hkilful directs on 
and careful mana^^mont, they may produce HUccewifni result^s in a good 
tiLnuy caftes, 

A large part of the copper-bearing rooks of the Eaatem Towosliips Cbp^r- 
are shown to be of pre-CainbriaQ age by the iater maps of the Gcologi- 
ea| S.urvey+ Tliese occupy three diJTerent areas indicated uj]oa the tidan igo, 
accoinf»anyingsketch’ma[» which Ls copied from tl'sc Sun'ey'a gecdugical 
map of the Easbeni Towoships. 

The western and central areas have producod all the copper yet 
milled in the Eastern Townships, with the exception of tluit 
obtuino^l from the once ramou^ Acton mine and from others fartlier 
eastward, which are related to it, in mode of oecurreuce, and from 
the Ijike Jlemphramagog district Throughout these two Iselta of 
pre-Cambrkn rotkjt, copper has ijcon found to ocenr in nuiny placed 
lUchardaon gave a h^t of alnut four hundred localities; in M appendix 
to the Geological Bun'ey lleport of 1666. 

Tlie work of the past two seuwjrss has been done with a vie w^ of find- Object of 
ing if possible what different conditions may ^xUi in the niode of occur- 
renee nf the uup irrant and uniiii|HirtjLntdc|mmts, where such difTcHmeesin 
Value are knowun The roflults show^ that a part of each Iselt is made 
up of volcanic rocks, and that all the depusits of any known, or prob¬ 
able importance occur within these vdeank jxjrtkns. No depcjsit of 
any likely value Iuls bren recorthyi in the fiecHmentarT pruitoici w^hich 
usually llank the volcanic ridges Sn these pre-Cambrian lielta. 

In the Button area the volcanic ridge foniv? a central part., scarcely Sutton u«Im 
more titan two miles in width at the International boundary line. 

Pinnacle niouiitaio at Bt. Armand stands juat writhln its western o^ige, 
aud the eastern limit ut nt^r the Hue Iwtweeii Bt. Armand and Sut¬ 
ton, or nearly due north of EichfonI, Vermont- Contioiiiiig nortliward, 
the volcanic rocks comprise all the we^^tern portion of the pnvCjunbtian 
on the Yamiiska river, and retjiin ahuat the same breadth oa on the 
east side of the St Francis river. In the Stoke^ or Ascot belt of the 
pre-Caiobriiiii, Stoke mountain, and the area for souje miles south-west 
on the St, FniiicU river, which includes the hills of Capleton and 
Eustis, is almost wdiollv volcanic. In the tow^nship of Weeilon, near 
16 —A-in^ 
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thi^ bond of the 8t. rmildst river, the same rock appears and extends 
almost to Like Francis, 

The ore-bodies have not been observed to form true veins in any 
instance. In ntimen>tLs eases they lihow on tiurface ciptosures the 
onJinaiy' otitHnea of much fattened lenses conforming' to the foliation of 
t)ie rock. Tlje wkIIk not well de^inofl and * horses * and lean ore 
ea nro not infrec^uent withiti tho Larger oredHxiies. The Inrgi'st exiunples 
seen were in the Eusds mine where iiias-'ieN occur which arc more than 
100 feet m the lenst flifoeiLsion. While they generally follow die dip 
and strike of the foliation^ which piTords a useful means of tracing these 
oecurrenceik, at times they also cross the plane of sebbstO'sity of the 
conntrv rock^ generally at an oblique angle. Tliey then have more near¬ 
ly the clwtraeter of true vein-s, Buell Wlies appci.if to cut the dip, more 
frequently lluin die strike, of the enclosing rock. The lenticular l.w>dic?P 
also appear to be froipiontly artangecl on echelon^ since the lode, when 
loat IK most frequently recovere«h not by following dirough tbepmehed- 
out part along the strike^ but by dn^dng at right angles to it. The 
most expcrienciHl miners seem pretty well agi-eed upon the gonomi 
accuracy of this pfoceduio. 

Of the third pre Cambrian area, that near lake Megantiti Utde bs 
yet known in detail Tlie wooded condition of 4:116 country' at the 
time that the 90Utli-ea*5tem quarter iibect of the F*asterti Townships 
map wfli prepared^ mode it impossibie that the area coidd be deliniib^l 
at all definitelyp As was shown in the Summnry Report for 1902, the 
area is cojiip<j# 9 tMl of volcanic rock Hiniilar in cliaracter to those of the 
otlier two belts, and these rocks are to some degriso at leaat L*op|ier- 
bearing. Tlie area appears to be a northern estension of the copper- 
bearing ridge of Berlin FaUw and Copperville in Xeiv Hampshire. 
^Vk in StiL^ke mountain an<l at DittoHj in the aouthern piurt of the Lake 
Hcgnntlc area, alluvial gold oeeuro, which in both emoi'. Dr, Clialiner^ 
con?kider» to have been derived from tho underlying rock. They 
probably occur in the vkinitj of the more extensive cleposits of 
alluvial gtild in the valley of the Chaudicre and ita tributaries and 
liave a greater extent towards the north-east. view is. fiirther 

sustained by the fact that still farther to the I'astward in Gaep*?, many 
observers, notably Logan, Elk and IjOW^ have reported the oeenrreiice 
of iwk-js cliaractcrired by chlorite and epidote which have not yet been 
microscopically examined. 

It la probable that such p;»cks are a continuation or recurrence 
of these copper-bearing trapsi^ and that the watershed which determines 
the bounrlary lietween the State of Maine and the Province of Quebec 
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will be founrl be a coptiuuDu^ nidge, or suece-sslon of ridges of the*e 
roeks, perhaps uLti mutely eortnected with the ijopper-bearing rooks of 
Xew' Bnimwiefc. 

Both m their mode of oceuneace and the character of the couatiy pn>bAljki 
rock the prtvCambrLan copper deposits are evidently siniUar to tho^^ 
w^hieh chnnicterijce eerUlo parts of tlie Appalaehiaa ti-Rct from Akbuma 
to Now'fouadlaacl. The SattoP belt U thi? diJf^ect aorthcni exteasioa 
of tlie Berkshire and Verahire areas of Tennoni, and are sLiailAr in all 
essential respectis to those oLsiOUthcrn Peansylvaak, Nortb Caroliiuip 
and the well known depo^iti of Back towa^ EiLstern TennesKfO, 

Two other areas of Copper-bearing reeks in the Eastern Towmships jjipia the 
arc thosib^ of the Acton district and of iho vicinity of Lake Motnphre- 
niA^o^, In the Acton district copper occurs in the Sillery and Trenton 
formations in conneciion with einmll intrusions of igneous mckn. The 
ArUni mine, about forty-six ndlen east of Montreal, is the beat 
known, ami fur a few years it produced a large aiiionnt of higb grJide 
copper ore. Smaller rninSK as LTpton, Wickhanii Ficfre de Our- 
hann and Roxton* have pruduL'ed more or less copper ore. The Vpton 
depmit is further dUtipguished by the presence of a little native copper* 

All of these are now clowh some of them seeni likely to bo w'orth re- 
impelling. The little work that w^as formerly done in most of the tn was of 
such a character os to saw Only a anjall piHJpartion of the ore, Tlie 
gsngue IS almost wholly cflleitej and hence useful for a flux with the 
dry ores of the pre-Cambmn rocks. The ores are chalcopyrit^J^ bor- 
nite, clialcocite and copper carlxmato. They dilFer somewliat in 
the dilTerent indindual deposits. 

The tott'svshipa of Bolbin and Pottoli^ to the we^t ol Iwike Memphre- ute M™- 
magogr contain several igneous hills of the general type of Mount 
OrfonJ, w'hich are intmsiA'e through lower palaeozoic sedimeti ta, ’Where 
these hav^cut black Trenton sliaW large bodies of pyrrhotite and 
pyritci and allied ores have frequently been fomusl^ Tlicse are pro¬ 
bably the largest ore bodies in tho Eastern ToH-nships, Tlie Hunting¬ 
don mine, the Ives mine^ and the Ijiko MbUiiphremagog mine are the 
best know n. Tnvestigations with a ii-iew of discovering the moat eco¬ 
nomic mode of smelting these ort^ are about to be undertaken at the 
mining laboratories of McOill Unh^ef^^ity* Thi?se larger deposits are 
worth the infwt careful attention of those interested in copper uiining^ ^ 
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CilABLOTTK CoUXTVj "SeW BhUMWICK- 

Dr. R. 11^ Eih. 

. The work of the sseitsoii of 1903 consisted largely- of an examinat ion 
of certain areas in Charlotte pountY, Xow Brotiswlckj wUH the object 
of determining more preciswlj the age of L'ertain groups ol reeks, which 
in the Report for li* 70 -Tl on this district bj ^iessrs. Bailey ntid 
Matthew, and later in the pnblishoci map of this |iact iif the province, 
issued in lS 7 ^)-^ 0 + were left practically utidetermined, though colonrcti 
p^>^'uiollaIiy% owing to tiie absence of sudicient data to establish their 
Actual horizons. The geologi- of this part of Xew Bmnjiwick Is com¬ 
plicated by the presence of Large areas o! intrusive roeks^ comprising 
granites, diabahCSi gabhroa, and felsites, and by the aiteration^ in con- 
setpience, of large nwises of slates Etnd snniistone^ from their ordinary 
condition into schists and other ciyaUllino rocks whieh now pre^nt 
many of the features of the pre-Cambrian series^ 

In this work I am ably assisted by r, H, A. A, Johnston of this 
Department and hy Professor Errle^^t Haycock, of Acedb. University, 
WolMlIe, X.S* 

Special attontion was directed to the occurrences of mliicml deposits^ 
including the nickel Hjres in the vkinity of St, Stephen, the copper 
de[xa«its of Letite and tlio We^item isles, including Adams and Simp- 
fsons islands, and to other minenil occuri^ni^ iiuch as the galena and 
iron orea found at several points in the area around the eiliore^ of 
Possaniaquodily Ijay, The rektiona and probable value of tlie^ wem 
ascertained its faraa possible and their geological positions determined. 

Early in August^ after myrtui^ out the relations and the ages of 
some of the more important rock-formations ia Charlotte tsiuntv, iti'. 
Haycock was plACi^i in charge of the field operations in thb part of 
^"^ew Bninswick and my own time wm devoted to an examination of 
certain pointa in connection w ith the areas now bedng mapped in coj^tera 
Ontario, In addition to tlib, an examination wus nxade of several 
important mining art'os, both in Ontario and Quebec, including tho 
asbefitus iknd actinolite deposits, the micas and apatites, and the 
graphite, Aa regards the aabeatu!^, this was considerwl of special im¬ 
portance in view of the great fleveiapmenta in this industry in recent 
years, the mining methods and tba chnraefccr of the output having 
been greatly dianged since Hie date of the kst report on Um subject^ 
pubbsbed by this Departmeat in 16 SS-S 9 . In this cxuininatiim, nil 
tlie osbestus mines now being workc^l in the province i^f Quebec, as 
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Well ajs n nuTuber which have ftuj$pcncled o|ie^ifatioiis, owlii« to variau* 
were vkited and a kpge amount of iiiforraatiou was ohlaiued 
frf>m the study nt the aioaa at TJietfordj BToek I^aJke, ColemEne, Ea^t 
BroughtoDp Inelanfi and Danville in the Eastern Toi*Tish]|H^ a^i also 
from those QottU of Ottawa* A fitudy was also ma^le of several of tho 
irhronkic Iryn mines, in order to asoertaio mora precisetj the mode of 
oecortence of thb inineraL Tlie aetinolite mines of Elzevir lownship, 

Oat., which Imi e been wgrkefJ for aVx>ijt twenty yc^ra, were aim ex¬ 
amined and a spccad report- on the asbestos industry in geaemJ baa 
been pi-eparedt bringing tlie work down to the present year* 

Materials have also been obtained for reports on mica, grapfdte and 
apatite in Ont&riD and Quebeej which are now among the more import¬ 
ant of tlie mineral resources of tbesa provinces ; and the cunditjons aa 
to the occurrenco of these minerals, as shown by a uumlx^r of new 
openings^ have been furtlier studied. 

OF CJfARLOrrfi COUSTV. 

One of the iiltjst interesting of the geological formations wdiich occur The i^&ny 
in this portion of :S^ew Brunswick is that known as tlie Fern- saiid- 
stoKO gronp. The formathm recei vch its name from tiie tow n of Ferry, 
in the state of Maine, on the went Hide of the St Crobc Hver* w hence 
it exteudrf across the houndory and forms a large area to the north of 
St. Andrews and continues east-Kvaid to Beaver liarbour, bevond the 
Hhores of Paasamaqnodily buy. It again reappears Lu this direction 
around the shores of r.*preau Imrbour and liaij here quite an eateneiive 
development. The rocks consist of conglomenites, sandstones and shales, 
generally reddidi in colour, but occaeionnJly, in the lower portiou, some 
af the heavier sandstones and conglomerates become gradsh. Plant 
steins ana quite abundant in fiome of the shale be<ds, both in the rocks 
of Perty nnd near btp Andrews. Tliese were carefully htudied many 
yearn ago by Sir Wiiliain Dawson and savoral papers minting to their 
character and age were imbllihed by him betwes^n Is^l au<l ISW, m ^ 
which their liorizoii was placed m the upper pirtioo fif the Devonian 
system. The same conelu^mii had been mached at an earlier date by 
Dr. Jackson, nnd adoptisj by Prof. Rogers^ after an exitmination of 
the material from tius plant borln of Perry, ^Saine, 

Ill the report by Bailey and Sfatthew, lg70-71, the opinion h 
expresswl that the rocks of this group are refernibla to the base of the 
Dower Carboniferous, mther than to the. Devoniati, from a supposed 
lithologicaj re^mblanre to cetiain cong^Iomenites which are found in 
Ken iicb^ccasis bay, an arm of the 6it% John river, wliere they? rocks 
are ^issijgned to the Carboniferous horizem. 
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III Cliariotte eountv, the Perry group can he well studied in the 
peninsula extending from iho best* of the Chameook mountain tu the 
point at St. AndreWfi where the espoaurea are praclieallT eontinuous 
for a dwtance of about live miles. The berU are cut across by several 
dskes of whieli have altered the serliments at their 

TOtitaet. Siaiilar dykes are seen on Ministers island to the eost. 

I'trrycoeglo- Tlie lowest beds of the grouii at Chamcwlt mountain mnsist of a 
meraU-A coarse, hi»%’y conglomerate with pebbles, often of large siie, for the 
most part derived from the felsitic rock of which tiie mountain w ccun- 
posed. Tliese tonglomemtes are a eonspicuous feature in many places 
at the bfy« of this series of rocks, and they also occur occasionally as 
intermediate beds higher up in the scries. They arc well exposed in 
the bluff east of Clsamcook harbour, on the islands Jind on the shore at 
the entrance to Digdeguash Imrljoiir and further east on Bliss island, 
L’Etang head and Pea point and again around the shores of Leprcjiu 
ImrUtur, which i* in the eitremc etstem part of the county. 

Tlackarsiot The dip of the strata in the St. Andrews poninsuk is uiiiformly to 
South-east, at w.g’.ea from 10 to 25 dcgieeB. At an average 
IneUiiation of 15 degrees over a distance of five miles, since the south¬ 
ern margin of the basin is not here reached, the tliicknoM for the beds 
at this pUto will be not far from 7,000 feet. Xo well-defined faults 
or repetitions of the strata are wen in this section. This estimate of 
thickness far exceeds that hitherto made for any portion of the lower 
Carboniferous as developed in soutliem New Brniwwick. 

T»:<df](ek In the dykes, no characteristic roolites have been found, but small 
deposits of Huarti en staU and bunches of calcite occasionally oeour. 
Tlie dvkes art- sometimes in the fonn of interbedded masses but some¬ 
times thev' cut directly across the sandstones. 

Thickana of The outlines of this formation were c^irefnlly tracerl along the shores 
tlie St. Crou! river to Point Lopreau, and in some places, as at 
* Pea point and L'Etang head, the Wl conglofnorate was found to have 

a great thickness, aggregating not far from 4,000 feet. At Leprenu 
harlmur, wlion? these rocks are well exposed, they apparently rest 
dircctlr and wnfonnably upon the Devonian shales and sandstones of 
the Mispoe and Little river groups of the St. John Devonian basin. 
A-s thev i-Uewhore underlie the basnl beds of the lower Oirlioniferous, 
including the mariae limcstoues of that series, it would now appear 
that the rock* of the Perry group, as a whole, represent tlie upper por* 
tion of the Devonlnn system of southern New Brunswick, (w was early 
^fjggested by Sir VTillistn Dawson and others from the evidence of the 
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contained plants. The complete iletnilA of tlieir distribution aiDnot be 
given in a brief summan- report. 

Another group of rocks whicli required careful exanjiyatloTi is the of 
Herici? of sliitcsj BchiFit-i, eruptive^ and cmtallino limestones which 
occur on J.rftito and Fiye iiiland^ and tlicnce south-weatorlj thTi>ugh 
the gTOTjp of islands including Deett Cumpobellos Grand Muiian^ und 
manv other snialler ones which n part of a somewhat ejetensive 
chain treading in this direction. Much doubt has beon felt as to the 
age of these rocks, and they have beencla>iscd at different titno^ as pos- 
slblv Silujrianp Primordial and even pre’Cafnhrian^ and on the pubU‘*hed 
map of the area, they were coloured proviftioiiaUy aa the iatber. Tliis 
determination was based on the presence of certain fichiata^ asBuciated 
w ilh altei'ed alatos, dioriU^ folsites and other crryatallineSp the 
aspect of which was like many of the rocks east of BX, John» included 
in the Kingston gniupp these having been regarded as of Huronian 
Age, since they, in part at least, underlie rocks wdilch hold primordial 
fossils, 

A careful ejsamination of the Charlotte county rocks, howcvecp Fcwila. 
showed that the ao-called pre-CambriAn schists are nicrely altered 
slater w hich have been acted on by newer intrusives and idfetted by 
pressuo^ by which the achisUMity has been developed. In plocest the 
slatv schists reveal thn presence of loaaih in carlain layers, in wrhich 
also the schistose sftrwcturc is developed and the fimil forms are draw n 
< 3 Ut along the schist pKiu^. I n thiA respect they closely resemble 
Bilurian nnd D.wonian fossib w hich occur in the vicinity of Mom- 
phreniagog lake in soutliern Quel>ea‘ 

Tlic shearing has ftlso developed a schistose structure in certain of 
the intrusive dt'kes, so as to impart to these the aspect of pre-Camljrinn ■^tuettiTH. 
achiJStB ; but fmm the foot that mc^t of these intrusCv4?s are frequently 
seen to cut the fossilifcrous Silurian strata, it niuitt be assumed that 
thev are newer than the rticks which they penetrate. In fact, at the 
clow uf the Bilurian and even hi Devonian t\rn^ there has been, with¬ 
out doubit a very evteaslve period uf intrusion, faulting and metamor- 
pbism throughout all the area in aouthem Charlotte county. On thi^ 
boais, much of the area which^ in the published map, was coloured as 
pre Catabrinn must now in part be assigned either to the upper Silur^ 
ian and Devonian, or indicated as a new^^r ernptive scries, 

Largf coUectioti-H of fossils w ere made from a number of jwints, 
including the upper jmrt of Oak bay, the aiascarene shore, especially 
about the entrance to the broad inlet of the Maguguadavb river* on 
Fryes island, Letite and elsewhere. These colleotions have not yet 
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Ijeen fully detennmiird, but fiuMcieut bad been learned from them to 
show that their «enenil aspect h characteristic of tho upper portion of 
tlie Silurian. 

Mju4€a.i¥ac Of the peculiar group of rocks which tiavie been dei^ribccl under the 
name ]hfa^rc^iiQ acrlca, it may Ijo »sdd tliat they conaiat of a -coasider- 
able thkknesd of purph^ akte« and sandHtonca wilb green and gray 
becisj the latter predominating, which have been cut by iiumeroua 
intrmiirea, both dlabaaea anil fekit^*. The aetibil of these on the 
uj i]iiite clear ilb they bfire altered the strata in contact at 
many jioiiits. The fekifce^, which are generally reddisht soaietimeH 
occur as great lieddecl slieeta. In position^ the MadCarene nteka may 
be aaiil to bfi intermediate between the Silurian of I^ttitc and Back 
liay Mid llse bn-^ of the Perry sandstone groups The pretisence of well 
deHnwl plant stem^ in Home of the (Strata of Mascait^ne tends to place 
them also in the Devoniun. 

Tha Wtflrii rti The roek(S of tlie Western isles, including Doer and Campolndlo and 
many JSinaller ones lying in tlioir vicinity, wore nil examined. For the 
moHt part^ tliey cunsint of howor iiitrudi vea^ eOmpriHing diabase, gnb- 
brOj felsites, and Kome granite, and with ihna^ arc oceaaioiially found 
areas of altered slates, now souietimes changv^l to sehi8tii, ^imiliir in 
cliameter to tlitesc of und ahowingj in places, the ttaecH of fossils. 

Them b no reoa^mable doubt that the rocks of the greater nuMber of 
these islands must be referred to the Silurian or to the later iritru;vive^ 
Some of the smaller islands to the ea^t of Denw island show eongiomer- 
aUw of the Perry" g^up anil represent the extension of the broad 
deveUjpmimt of these rocks which i^oniposo Bliss island and the sJiorcH 
of the east side of L'Etang Imrlxmn There are no reosims apparent 
why the rocks nf these islands should W ajkiuml as pn>Oarnbdfla. 

Cryacalliae Tlie interesting banil of cry stall inc limestone which occurs on Fryen 
t'dmiii, and which, after crwilng from the aoutli to the north extends 
acroHs the pa'isage to JV Etang peninauU-^ and appeofa in a broail belt 
just west of L'Etang %nllage, wag carefully examincrl. ll has been 
reganled &a. tfepreseuting the eni'[jtELlline limestones uf the Liiurentump 
as dcvcloiiecl about John, hut froiii the fact tliat It closely assoc¬ 
iated with slatesj now acliistose^ of Silunan age, and in places contAms 
fossil coralH and other forms at several points, the geological pr^ition 
formerly assigneil to it must now ali^ be thangieiL The crystal line 
HmCHtonefl show (scveml titages of piUeratiiui^ and in places where tho 
alteration lias not been no complete, an abundance of fossil shells with 
corals was found. The highly erjsbdline portion gradually shades 
into bluish and less altered limestonCt and the peculiar green and 

SiliiHAUAgc. puqilc sliiales and sandstones of Silurian age arc clearly a [wirt of the 
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iLmestone aeries. They do not neaemblo tlw ciratfllUiie Umeafconea of 
OntArio and Qtieboc in tlieir AasociAtioo with gnehiaea or qourtiitea, 
blit rother the inet!imor]ihic Itniestocies of Meoiphreinngog lake nml of 
Ducts HvcU in Quebec^ eoncemiiig the Devoniaii and BilurUn age of 
which there is now^ no ijuoatioa. Even in the most highly altowl por¬ 
tion of the limestcineis there* Are indioatiorta of corals which have tN.?co 
fattened out by pressure and now conform with the general aLhistow 
condition of thwi aedimenta. Small dcpo.'^ita gflJena^ with floor 
spar* jwen in connection with the^J rocka on FrjCi idand arid a 
slight attempt was made nj^ny v&irTl ago to espea the*e by minings 
The quantity ia, liowi?vcr+ too small to be of mneh economic vA^^le^ ami 
no work in thin difevtion has been attcinpted for ft conflicleraMo time. 

Tlie broad belt of roclcaj coloured as Silarian on the published niftp» ex- Kmphvm 
tending along the whore from the St. Croix to St. George^ will of necoa- 
Hity be represented in greatly reduced area. In a iseetion along the 
railway north fnms Chomeoak, where good rDck-enttinga are exposed 
ftltftOHl coiitinunuHly for name miles, then^ckM of this division arcckMi,rly 
eruptive^ consisting of diaboat^t gabbro, gnuiitc oJid red felsite^ all of 
which are newer than Silurian, and in part at leasts later in date than 
the ^luACAjpene series. Tliere is no reason why theffO meka should be 
incladcd in ageneml Si luriaa colour Bchenic. They ctunpdse ft largo 
portion of what, in earlier reports* were d«fcdl«iil flrf btxide*! felflites, 
the intrusive chai-acter of which ia nuinifeat upon chwic cxainimition* 


Surveys vvere made of all roads over a gi-eat portion of the (x>untryj 
but tiinoditl not [icmiit the completion of this work during the seaiioni. 

Further detn-ikwl examinations will also be rec|ttii’cd to oettje deilnitolj 
the exact horizons of some of the slate belts, including that to the north 
and fta^it of SL StepJieci, and it is hopo<i that a close search wUl revetil 
the presence of f-ntssils in some of the less altcrft^l beds. The fact tliat 
such fossils were found during the past season in most unpremisitig 
local itira Icaids to the expectation tliftt this hope will be ncalixeil 
und the ftctual hoti^u of some of these now doubtful betis will be 
ascertained. 

About Ikaver hsxls>ur an intereittiig series of slates and conglo-Rockii of 
nuiinLleflp with shalcai, occurs. The^ aro astiocht^ted, io part, with tlwt 
uAual niB-vies of intrusive^ of later age, portionn <d these occurring as 
bedded flows. The shales are often plant-bearing, and nre referable to 
the Devonian, ami a portion of the intruHive iwks are interractliftto 
between th«?HO plant Ijc^k and the base of the Perry conghuuerate seen 
at Pea pointy lUacks harbour and Dead mans point. In part^ tbesc 
iiitru^ive^ are basic, while other portions are acid rocks, largely rerJ 
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fclsites. The latter fteimentl v occur ftt the ba.« of the conBlosoerateiH 
both tit thhi place and ubont Pasaamiuivioddy bay* 

From Beaver harbour, cfust to Lcpreau, the ahwc section shows n 
Hcrics of enipti^'e rocks, coDsixtinB larsely of granites oud felsiteit 
The naaociated rocka are generally achiatosft, and tli# actual age of 
theae waa, not determined, thougli they may represent portions of the 
slaty sericH of Ictite, altered by intruslves and pressure, as farther 
went. 

At Lepreaii harbour thu lowest Wia of the Perry conglomerate rest 
conformably upon the rceogiiited iJevoniaii of tlmt nrai, which in 
cliamcter and from their contained planta are ppcdsely similar to the 
St* John Bevonian as reptesented by the “Fern ledges.” ThtM con¬ 
tain an irregular lied of graphitissed coal, piirtly antbroidtici which has 
been dcacribed in earlier reporUi {IS78) ioi occurring on tlie north side 
of Jiflaa basin, A large amount of work was spent on this depusit 
about 25 years ago^ but operations were sui^nded shortly afterwards. 

In the northern portion of the county our hold-work lias not yet been 
gnished* Tlie jiJantrbwiring fomiatioa, in so far os examiocrl, is prac¬ 
tically aa outlined on the published map, being probably of Devonian 
age, but further work is ncc«aary to complete detaila of distribution. 

The copper depoiviteof Adams and SimiworiK iBlands and of Isitite 
w'ere examiiieJ by Mr. Johnston. The conelualona arrived at Bceiu to 
indicate that while small i{uaDtitie« of rich ore are found at w^vcriLl of 
tliese plncCH, the quantity is not sulhcicnt to warrant aJiy great outlay 
on permanent works. The occurrenceif ore usually small and irregular 
in their distrihulion* A large auiount of exploratory work appeon to 
have been done at different intervals, but apparently without pro- 
titnblc results. At Letite, several shafts were sunk about 40 years 
OgDOD belts of gtibbro and dialmse which cut Silurian slates, and 
SOUK' chaleo|)vrite and copper-glance, mixed with py rrhotite were 
fcmml ; and recently another shaft lias been Hunfc to a depth of alwut 
140 feet, freni which good specimena of chalcopyrite art aim obtained. 
A-v the shaft was ailed with water at the time ot our visit, the octunl 
condition below the surface ctutld not be ascertained, 

Tlie gninite quairios in llic vicinity of St* George still continue to lift 
worked at intervals. A very full description of these is given iu the 
recent report of Dr. Bailey an the *' S^incral Reemurees of New Bniiia- 
wick," A’ol, X, 1897, pp. 102 lOfl. 

The ntekel-bearing rocks of St, Stephen wo* specially examined and 
found to consist of newer intrusives, instead of tlie Diurentian granites^ 
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■» at oM time atipposiHl. Tfio iwlra are ehiedy of the gabhro type 
which have penelrateil aed alterwl a series of black lUid gray alates, 
the age of which Itaa abo been a matter of much doubt. They were at 
OTIC time Buppoaed to be of Silurimi age. Imt from the abHcncC of foiwiK 
this point lias never been fully determined. As developed about the 
bead of Oak bay, it waa also supposed that here they might be the 
ef|uivalents of some portiou of tho primortlial of live 8t* John area, but 
this point also Iwa nei.'er been determined by finding foaail*. On the 
geological map of the district thiy are provisionally coloured Chnthro- 
Ijilurian. Tliey apparently underlie confomiably the sandy slaUw 
nltieh are regarded as Ihjvonian and which occupy tlic north-west 
portion of the county, and on this l**is, titeir age might well bo 
Upper iisilarwui. 

They ATC extenaivelv ttttenefl in many places, chikiij^iii^ into mic* ^uemsi 
and chiMtolite achisb, but theso alterations arc purely load aii<l sbisa 
caused by intruaioiia of the gaWtro niosnes, Tliey resemble, in i«rtoin 
points, pre-Cambrian schists, but not as a seiie*. Fuftlier detailetl 
examinations for fnaaib will lie re*iuired to finally settle the i|uwtioP 
of tiieir true horiaun, 

Tlie nickel near St. Stephen occurt in pyrrholite, as at iiudbuTy, (^ 1^,00 cf 
hut the-associaUKl iwka are of a very difleient geologicul horizon from ««*• 
those of tlrt latter district. The pyrrhotite is found In gabljro nmsses 
which cut a serica of alatee and liave altered the« extensively along 
the eontiiets. The mmetal occure apparently in pochoty masws wbieh 
are probably (|uito local in ch^rracter, Ttie ore is found at a number 
of pfdnts, but attempts at mining for nickel have been nuwle chielly 
at two places, on what are known as the Rogers and Hull farms* 

The former is usually styled the T«ld mine, the latter tlio Carn.ll 
mine 

On the Rogers forin, mnsidemble work, mostly uf an cxplnmtory Todd 
nature, Iwa been ilone. A shaft 12 x 12 feet has been sunk for 24 feet, ra™-- 
and three trenches liuve been cut, with depths ranging from three to 
eight feet, the principal one being rather more than two chains in 
length on a courec of S. 51* VV., mognetic. In tliia trench, llm ore is 
exposed for a little more than 30 feet along the line of the excavation, 
the rest of tlie cut showing portly mixerl ore and partly roek. The 
width of the ore-body wo* not lacertainwl, aa sulSeienl development 
work haM Jiot beoft dooc to tlecid« tliU point. 

On Hair» hyt (GarroU mino) iiavem.1 ikbnftsi hiiye been isunkf oiio of OutqII hixa. 
77 feet, one of 14 feet and one of 12 feet. In addition, a bore^hole 
with a diamond drill was carried down from the bottom of tiw deepest 


m A 


fumtoQwxL aimvKY i^^i^A^ruiprr 


Section of 
bOi« and 


A^utayvof 
nickrt ore- 


^luft to n further depth of IG3 feet. From loformatiDu obtained from 
Mr. Carroll, the timt 40 feet of the musii shaft wrs m one, bat from 
that point tq the bottom^ Utc oro was mijced with rock. The log of the 


borLng j^howa aa unrler 

Fe*t 

Half] rock, dark gray,... . ... IT 

Ore, white. . * h , ., , _ I 

Hard rockn blaek.-. 19 

Bi>ck and ore^ mLxod^ p * ^ ^ 7 

Sandstone and oro* p, *„ 2 

Ore, white.... ... IG 

Hanl rock, dark gray, ..,,. 6 

Ore, atee! gray7 
Rock, soft___ ____ 12 


1G3 

The formationa at thin place are practically the aa on tlie Tcdd 
area. The openings are apparently near the eastern wlge of the 
gabbro ma^ since altered slatoa ar& iseen in clofta proKiinity. 

A number of assays have been made from ti ne to time of Uie ore 
from this locality^ Ati there Lh apparently but little difTeronce in the 
character of the ore from the two locations^ these may be here given 
as fairly roprcaeating the quality oh regards Dlcknl contents^ 

' • j 

From the Carroll mm% an assay by Rieketta and Banks of New 
York cityn froni a sample of the core at a depth of 128 feet gave: 

Nickel, per cent. ____ p .. , . p, *,, 2 42 

Another by I.edoux and Company of Now York, sample of boring 
from a depth of 128 feet gave t 

Nickel........ g-lS 

Cnljalt m m m m ^ -. I, I, -, .ip . ■■■ ■ jp,+ .p, 

An a'way by Mr. R. A. Johnston of the Geological Brnwey labor- 

ntoiy’ gave : 

Nickel ...,. p..,, p,,,,,, _ ..I “ 72 

Cubnlt ....... . IB 

Cop|wr... .31 

An nnilysh by Jlr. W. F. Bent of St, John, JJ.B,, from tht Carroll 
mine gave - 

Nickel * w _ 2-^2 

Copper....p___ 7*92 
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An Assay of or^fn>m the Todd mine ty the school of Teehoologyp 
BoejtojjT (See Report, nickel 19 2^ rikI aiiotlier from tlie 

trench gave 1 ■&?+ 

Af»ajs of ore from tlio baak of the SL CroU neur lUllltowD, by the 
fc^tate Aitenyor^ Bt^ton, gave nickelj l.lO, and by the OeologivRl !^wr- 
vey, from the Tliompson Famj, -91^3^ with cobalt -391 (See Report 
imS{-S2, p. ICH). 

% 

AetHap by ilr. Conner of thin Department from .^peeimeim selected 
bv ^Ir, H. A- Johnstons dnnng the present NCafuMi, from both the 
Todd and Carroll proportu,^ gave nickch 1‘33 h cobalt, 0 21, for the 
Todd mine, and for the Carroll nickeh colaltt 0‘^h 

■p 

It will 1)0 seen fmni all these asmys that the percentage of nickel In 
the pprimtite is pmctleally too low to permit the ore to bo smelted 
aftei" the manner of those of Sadboiy, If a process of concentmtioa 
could be iiit^talle^l on the npot at an expense not too heaiy, it is possible 
that 41 paying industry could be thus eHtabUshedp the resulting con¬ 
centrates being shipped tt> the larger works at Constable Hwk in New 
Jen^oy, where the titial separation and reHning could be completed. 

Tlic rocks at all these places appear to be very similar in character^ Character of 
and eonstMt, for the |iart of a gabbro, varying from fine to some- 
what ttjarsje-grained. The pre#sence of the pyrrhotito is indicated by 
ma-ssOH of gossan at the s^urfju-e, and in plaeoitj the ftre is largely mixe^l 
wdth rock. There does not appear to be any well defined contact of 
the ore-body with the adjacent rotk^ and but little indication of a vein- 
structure in visible. Outside of the groand covered by the trencht^ 
and pits, the surface shcpws the gnfssaQ cap at a number of points with 
a thicknoiw ranging fitim a few inches to several feet. From the fact 
that thin ca]jpiiig shows iit several placest VRSt of the main trench on 
the Rogers furin, it U probable that masses of pyrrhotite will lie found 
over a considerable area, but probiitily in many casen so ^nixed with 
rock that careful scjMiratioii w'outd be necesaary after mining. The 
exbtence of these Drc-l)c>dies could be best proved by judicious boring # 

w Lth a diamond dntl. TTie areas of gabbm are limited and appear to 
rise in d«mie-sha|)«d masses through the slate formation at a nunihcr of 
places. In the present state of devokipsncnt of tlte di?rttiet, but little 
information of n fleflnlte nature can be given as to future valuis}. 

At the location near Moore^s milh while the gabbm U at Kjckcl pt 
different jK)lntat pyrriiotite 4ip|»earw to be di(^miiiated in a mass of Moore aiilL 
altetaxl fichistose slates. The ore here apparently nlao of low grade 
and the extent of the deposit not large. 
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GEUUMjICAL SL'RVEV DEPAKlUl^ir 


<ttiuii] Time did not permit of tm esmiunation wf th^ island ‘ti Cnind 

■MaiiMt* ilaiiBii, but fpom pre^doiis reports by Verrilli Bailey and otben^ it 

woultl appear tliat the reek* are, as a a'hoie, tmiDewhst Gimilar to those 
seen on Deer and Campobello uland*. TIu're are large masses of lha 
newer intnasives, whieh have altered the slates of the l^tite and fri es 
island type into sehisU The rocks mi the west side of the island ai-e 
of a different class, resembling tlm diabases of ttie npper part of the 
Bay of Fundy. A more detailed examination of thfcs interesting area 
will be nece^wflry. 


^foRTiiEiiN Past op 2^ova Scotia. 

Mr^ Ilu^h 

WiBtfcr crffict ^^1'- ^^etchcT apent the winter of 1903-03 id compilliii' the 
wifk. pre^'ioD^ 3^eat^ enumemtoti in the s^ummary Peport for 1003, pp. 

3SS to 390, in giving fulvice peROrtftlly anrl bj' letter to Diinerss iud 
explorers in certain tlistricta of 3^om ^cotiA, and in stwlyin^^ the now 
and important extonaion and c:orm:tioa of fonner explomtions in the 
iiglit of reault^ obtainoti bj the govetjiinent drills and othoi wL^^ m 
their bonHng on obscure points in the geelo^. Records of t he e xac t 
pjiJiition of all these boreholes and the streta out hj them should be 
car*.‘fully kept- 

AuiiLiuttff. ^'Ifttcher was assLste<l dnrin^r a i>ortioD of the winter by Mr. J, 

A. Robert, B. Ap. Sc. and Mr. M. H. McLeodp and dnmig Ehe whole 
sCfUiOD bv’ A. T+ McRinnoni 

IVVi wtirkiii Leaving Ottawa on June IS for field work in Nova SCotta, be waa 
tiiipitjved for the moet part In Cumljerlaiid county until |he end of the 
year. Mr. AlcLeod worked in eonjuncti^m with iir. Faribault and his 
a.s.sidtAnti 3 in the district nortli and west of St Margarets bay and 
from the Ponhook lakes to New Ross, in the counties of Halifax^ 
Hants and Lunenburg ; while Jfr. McK-iimon was occupied with a 
Bun^ey of roiubs necessary for the coiv^itruction of a map of that portion 
of Rings and Annapolis counties lying north and vou th of the DoicId- 
ion Atlantic railway, between the Hants county line and Lawroneetown^ 
most of the streams Wing been already surveyed. Mr. ^IcKinnon 
abio made supplementary survey*^ on the Blomulon penin^-ula for sheet 
S3, which la now rcaily for publication, and, at the close of the field- 
aeasoPt procured a quantity of various niinerais for educational collet- 
doiix in Hants and Pictou Counties, 


SUMllAKV REPOirr 
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Tho borehole Hant^port* wag tjp at a depth o£ about 1,600 at 

feet^ the rocks cot being «till aLmilar to those neitr the top> hot grav 
s&ndstonc predominating, nndCrwvirne, 

That im the East river^ Pictou* was lost and another begun witli a 
cable-drill at the same place, which has miched a depth of l^OCKJ feet 
and is stdl in the New Glasgow conglomenite. 

The borehole at Cheverie* wtis abandoned at 1,910 feet. It was 
ten mehes in diameter at the top, eight inches at the bottom^ eased to 
l,Sf36 feet and reametl to 1^910 feet. The following section is given 


by Mr. C. Gayton^ who is in chargCi 

Fwl 

1. Surface and drift i.. .. . k ^i. ^ ^^- 20 

3. Bark gray shales..... . . 30 

3. Shale and gypsum mixed in streaks,.. 160 

4. White gypaum.. ^ ...... ...... 370 

5. Red shale.... ... 30 

6. Light-gray shale.. i«^^ ^ - 10 

7* Red shale^^ 240 

S. Red and gray ehale in alternate layers. . . *. 100 

9, Gmy sandstoncr with a flovr of salt water. ^, 20 

10. Light gray shale^ with a little sandstone., *» 200 

IL Red and gray shal^ mixed... . 50 

12. Shales with gypsum.. ------ *.*. * * 130 

13. Whitish quartiOSQ sandstone^ very gritty... 350 

14. Bark gray shale..... ,. * - 60 

15. Bark-gray sandstone. A tlaw of salt water 

not so stromg as the last.. *... *. * 30 

16. Bark-griiy shale^ ^. .... -.. 50 

1T, Whitish gray sandatonej wdth a great flow of 

salt water* . - . ...20 


Total .-, .... L910 


No sign of petroleum was found. It is to be regrettoil that the dip 
of the rocks at ihh borehole wiw not taken. 

In Cumberland county the w'ork of last ^season coneLsted only of a 
more precbe definition of lines Laid down by Froi^sor M, Y. Bind| 
Scott Barlow, Walter McOuat, Dr. EHls and others, and reprt> 
duced in the maps and reports o! the Geological Survey, references to 
which are given on the map of the Spriughill cosJ^fidd (No, SI2)* A 


*i3crm, Rept fw l£(0S; p, 3131. 
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OI^LOGIOAL SUBTET I>liPABTK£ST 


At, SptGvt? 

eoTc^ 


Atkiti^n 

l3rdf?lt. 


problem of great commercial and induatrial importance here involved 
ia aimilar to that diseuaaal by Dr. Poole and Dr. Ella in regard to the 
extatcnce of beda of workable or acceaaible coal beneath overlying 
strata tn Prince Edward leland and Kew Brunswick, anti baa alreauiy 
been referred to^* On tbe strength of evidence collected an to the 
poyeibility of its Bsiatence, a borehole has been begun at the hejul of 
tidewatw in the large brook at Spicer» cove and another on the west 
side of Biv^r Hebert, a mile below the outlet of Fullerton lake. The 
results of this experiment will be watched with intereat for, apart 
from the distance of this field from the coal mines at present work^, 
the depth to which boring must in any case be carried, and the diffi¬ 
culty of cutting conglomerate, the basal rock of the upper aeries, there 
must he added the uncertainty in regard to the thinning out of the 
workable coals in some direction*, their deterioration,aa on the north aide 
of the basin, at the Joggins and elsewhere, and the chance that some 
(,r all of the strata urtderlj-ing, os at Pugwash and River Philip, may be 
lower than the coal measures. The great belt of gray sandstone and 
clay shale in which lie the coal seams is of variable composition in 
dilFcrent parts of the field, particularly as to the sire of the cofth-SWunB. 

Tlie hole at Spicora cove, bored by Messrs. J. A. Jolinson, B. F. 
Pearaon and othere with one of the government calyx drills (No. 
5) is now down about fioO feet-t It began near the horizon of the 
small seanu of coal exposed on the shore, but soon passed into a con* 
glomerate containing large pebbles of red granite and other igneou* 
and metamorphic rock* in a fine or coarse matrix, resembling in colour 
certain Triav'iic beda of the Bay of Fundy and including small basins 
of clay-shale with pocketa of coal.t 

Current reports of discoveries of cool oo Atkinson brook, n branch 
of River Hebert and other places in the neighbourhood of the second 
borehole were found to bo entirely without foundation ; and there is 
no evidence that workable coni comes to tbe surfsce st any point on 
the sou them edge of this trough. The borehole at Fullerton lake is 
now about 1300 feet dccp.| These two boreholes are in a basin tilted 
gently westward from tlie coal iDeaourist, millstone grit and Carboni* 
ferous limestone of the Sprlnghilt coal-field. T<* the eastward of it 
the lower strata extend, as shown on the map of Ib&O, to the neigh- 


• VoJ. XV., 1902, Part A, pp. SCT, ST" Mtd .'»3. On page SSB for l.BOO read 
19,000. 

t .Vjifii VI, ItW. . , . 

tSuui. Reli. heia*!!, pp. ll *srl 42 $ for IBS", p. 100; for lOOS, p. tfii. .Xnv* 
Oet. DanTFdu'i lAn Geoldg?, ^ Gcnpral 8»iioa bo A 
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Jiourhoocl of ThompaoD statioia^ where anather ha^in of Fermiati rockn 
o^ierlies extends bo th^ Fiotou coal-field. This stmcbure again 
snggesta the quei^tion * whether pArtA of i}m second baain also maj 
not bo iiDcierlaid by workable coaU, more particularly liiticet at Folly^ 
brook and OxfordJuactionp certam small coaJ^seams of the lower part of 

, I .m - - I 1-1 - the ^Imtar- 

the Spnoghdl section reapjjcar m the ^tcm baaing the common axis bill 
of tlie twobasina tilted west and east refipectivel^'j, following the valley 
of Folly's brook for some miles among conglomerates which underlie 
the coal measures in nearly horizontal attitudo- Tlio gypsum of Salt- 
itpringSp QaJrmont^ and the belt northeastw^ard to Briver Philip above 
Oxfordt thence eastward bo Birchw'ood, Hansford and Yictonaj is 
clearly Lower Carboniferonti^ and tliat of Hartford* East WalUco 
(Plaster Cove) and Malaga^sh Point is on the autiolinal line.t an 
extennion of the Clsirmont anticHne-T the position of which is well 
marked along the shore- The limestones^ red and green maria ami 
fiaga of Johnston brook and the north side of CKtrtiiont form part of 
the same formation ; while to the northward they are in contact with 
Upper Carboniferuiis rocka from Qleuville to Oxford, marking Hie line 
of the Black river fault which Ls well eliowii at the mouth of the 
little brook from McMannman’s and on the north aide of Black 
river at tlio bridge near Richard Kelver's i the rocks at the latter 
pointy on the south side of the fault, beings however, coal measures. 


At GooBe Point on River Philip, a fault seems also to separate the 
Permioji from the Low'er GarbonifertjuK, the latter then spreading out 
in Roalin on another anticline, probably that which brings up aim the 
gypsum and limestone of Canfieid creek. These rocks apparently 
occur ay outliers stirroundod by Permian red marls and sandstones 
wdth layers of gray and greenish-gray crumbly sandstonn^ blackened 
with oarboniajed plants, stained green, aud t-Ariying tmnky of trees 
converted into ^ mixture of coal, chalcocite and pyrite. The broken 
land of Canfield creek affotds a fine display of ‘plaster pits.’ 

The gypsum of Plaster cove seems to be on the north side of a fault 
passing clear of Macfarlane point. That of Blue Hea corner is suc¬ 
ceeded to the westwarti Oil thft shoro by gray and ruaty sancLslone, 
containing drifted tranks of trees, coal-pipes several inches in diameter, 
tracer of pyrite, cbalcocite and gulenii, of black crystalline ironstone, 
calcareous ^ buU-cyes' and massea of gray concretionary limcstone- 
conglonierate. 


The bonks of red clay-marl dug for the use of the brick-works at Brick-day 
Fugwa'iht broken Land and a long ledge of limestone indicate the 

° ^ ° ^ _ qiiwrntw of 

*^PifTQf€MOT Hind'fl jD&per in the Nova Scotiaii, Oct., 1903, page 30. 
t Report for 1885, Fart E, jiage 40. 

16-^a—: ij 




lU A 
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CA^Utngwcgd 
Mid Wbk(. 


Lower CfiJ^boniferoua on the we^st side of Fu^wAsh harbour. ThLa 
limestone is whitish and grajp nodnlar and eompoct^ dlp3K.5S“K<73** 
but k slightly contorted, in nwthRiv^e beda of con^iidenible thickness, of 
an aggreghte section of 150 feetv It Ims been quarried for aoiuo 
distance along the strike for Mhipment to Prince Edward ishind. The 
gypeum of River Philip and Hansford contaliiN fine plates of 
sek-nite. 

By reference to the Springliill map, it will be that the conglo¬ 
merate of Pollye brook, which underlies the coal exteafk 

through Windham to Davison brooki at the head of which it rests 
upon the pre-Carboniferous rocks of the Cobequid hlUs- In the east 
branch of Daebon brook, how-ever, there is Lnteipoyed a narrow belt 
of light gray, greenbh-gray and rusty. sandy Hugs and coarse gritit 

full of caTbonisstd plants and threads of eowh lntef^^t^^ltified with layers 
of red shale and sandstone and patches of coneretionary^ vesicular 
limeatoneKXJnglomerate, which extends from CoUingwood comer tip 
along the east branch of River Philips through Westchester station to 
^Ventworth and Eaat Jsew Annan, Thin series rescoibles that of the 
Glenvilleand River Philip quarries and certuin rocks in tli^o neighbour¬ 
hood of StroetB ridge j it overywhere underlies a ccnglomemtep but 
whether the latter is all of the mtnc period of formation may be 
doubted. 


Biuifl ai the Therv is apparently an unbreken Wit of conglomeiste down River 
wwni*. Philip from CoLhngwfiod and Windham to PolljTa breok and also east¬ 
ward to Mill vale and Wc^itchciit^^r valley^ overlaid to the northward 
by gray sandstone and grit, as on the isouth branch of Black tiver^ 
ftn<l at the moutll of TLllet creek W reddish rmiLrls, w^hitisii nodular 
anndictone and grit and rusty pebbly grit and conglomerate with a low 
southerly dip. An op|XRdto dip, also low, ig found among tlieae rocks 
in tho brooks crossing the old Westchester road between River Philip 
and Millvale^ while the Dortherii erdge of the basin is indicated by 
ontcropa on the Jungle rood and the Intercolonial railway from Oxford 
Junction to Thompson. Eastward from these pointhi tJiey run across 
the CJoloacl'fl brook and the Emory Meadow' bruok, but liefore reaching 
AtJdntiOti Hiding appear to poafi bimoath eonglomcrate and roddish and 
blackish soft crumbly shales, like those which overlie the measures 
between Springhill and AtlioL 


AtThom^nionH This gray sandstone aerio% u§ already stated, includes the coal aoaim 
exploited on Polly a brook and about a milo east of Oxford junction.* 
These latter extend to ThompeOfi among the gray sondatones exposed 


* Depart, of MIdm icjr N. S., 0^ 
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io fcke niilwav cutting and boned by Mr. Thomiis Tliv 

ooiil goani of Pollja brOok of tbree incrhfts of ctwil in a of 

cUy fih^le und undercliiy Rbout six feet tbickj uoderlaid in tbe bruok 
bv niflty csongloinerato And grit, exposed foi* A ^^nsiderftble distance 
witb a very low dj]> iii dat undnlations; down Jiitreftio towards the head 
flf the niillpond. 

Below the Emery meadow there are obscure outcrops of griiv sattd- 
stoiio. About one^eighth of a mile al>rive the conduciice of Emeiy 
briK>kn an e^ceas’Atioa titade by a Halifax conipainy in the Colonels 
brook disclcfiied, according^ to ^fr. George Pnnly^ wix inches of bbtt 
eoalv shale, included among gr^nish and gray clay-slmle*^ underlaid by 
a qtiantity of red shale. Between thif? point and 5tr* Purdy 'b house-, 
many large blockfi of gray sandstone are found, while nertb-wost of 
the road at his lioufje, sifiiikr sandstoae, in part amssive and of tine 
toxture, has been sorncwliat lately (quarried in the SJilo brook. Below 
the oontluoRoo of the Emery brook, gray fine ^yindstone., of good (juarry 
texture and gritldstono grit, is aUo exjxieed with a low dip 

From Pollya brook, the axis of the basio of which these r(<kjt form 
the south aide, passing lialf a mile south of Thomi^ison, thniugh I^^wer 
Wentwortilt Brul^ harbour and John bay, enters the sea three miles 
east of Cape JohOt th$ highest rocks in the field being underlaid east 
01 Brule by strata having a low dip to the westward. On the north 
Bkio of this basin, roekis of the gray sandstone series keep along Big 
lake, through Kerr's and Howard's mills and nortli of Dewar river At Maljigaiti, 
to Malagu-sh pointy whore they contain stmall coal s&vms and were 
recognized as veiy* like the lower part of the coal measures by Sir J. 

William Dawson"* w'bo also remarks that unless the more important 
porta are coftOOulGd by the imjverfocfcion of the seetkins* the whole 
CarboniferouB series appeanj here to Iw l&sa folly developed than on 
w^Ciiftera coast of the county.'^ It is on the casumption that 
this imperfection may be due to unconfonnity and to the ovcrlappingt 
of the coal mooHuraH by higher rocks ihat deep Ixiring for the 
discovery of the coals is suggested in this basin also. If no 
Kuch uticonfoniilly exist, the strata of the ba-^in imuth of Big lake, 

Dewar lake and Tatamagauebe biy must represent the coal tneaaure^ 
of other districts barren of coal. As having a bearing on this question, 
a clo^ esaniination should be made of the rocks west of Diver Philip 
between Koliiock and the Stanley mln(a^ beyond the limit 6f the pre- 
j^enfc map'sheeta* whera the coals of the Joggins section appear to thin 
out or dL^ppear. 


* AuftjJ W GealoB>% liHS. 

t Rfpjrt for im, FArt E, jw n. 
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Bkff I^kci eoil rrolu th« Lower Garbouiforous rocks of Hanfifonl md Birchwood 
outlet of Big lake affords a 6ne e^conding fiectioa to tbonie of South 
Victoria aod Streeta ridgc^ The Big Lake coal mine, flo called, is of 
great scientific Interest, if of little nwinmerciftl value. HerPt with a 
small engine for hoisting and pumpingt two slopes, about 280 feet 
apart, have been sunk about 60 feet S. 21* E, < SO* on the dip of two 
beltA of dark-gray clay-ahale, full of fossil plants, trunks of tnece and 
S(i^rnuriff* wifch pipes and thin layers of coal, the largest not eaicewl- 
ing eight inch^^ The band farthest south is as-sociaied with balls or 
massets of fiiuty grit i in the other, bath roof and pavement are regular 
and the band of gray shale and ^dy flags is twenty feet in tluckneas. 
Gray Carboniferous strata also prevail to the northw^arth w'hile innna- 
diately ^uth of the mine Ue red sandstone, grit and conglomerate of 
the higher sericut pro™iouaUy callod Fcnnian, the change being so 
abrupt that unconformity seems probablo. A similar unconfomiity 
seems to i^cparate the gray sandstones of Thompson from the red 
marly shales and flags, grit and conglomerate of the Intercolonial raib 
way between Thompson and Atkinson. The latter exteni] northward 
through Xew Jersey and occupy the country from Greenville to Streets 
ridge, baringi* made at intervals acroaa this tract having shown only 
tlieso red strata and confirmed the evidence of the natural expofinrea. 

W«tcb«ttr LTp the brook south of Atkinson aiding, conglomerate is well eicposed 
m cliffs, and a small quantity of barite in highly crystalline aggrega¬ 
tions has been dug from imeguJar veins and massea in it. At West- 
cheater valley* up the main river^ a pit dug in gray and rusty saiid- 
tttone of the lower series sliowt many car bombed plants and a streak of 
coal associated with sulphides, principally pyrite. 

C<flin'»milljL "The oonglomerate of Fugwash river above Conn's mills succeeds the 
block alialea of Hansford siding and Roalin, but is perhaps Fennian. 
As there are ronglomerates at the base of the three series of Lower 
Carboniferouah Millstone Grit and Fennian rocks^ groat care must be 
taken bo distinguish betweeti them* and it is posKible tliat with every 
precaution, mistakes will be mode in tlieir identification. Much of the 
Land of Fugwash harbour and Fort Philip is low^ and shows few 
exposures, but those along the outer shore are good. Southeast of the 
brick^!lay deposit is a small quantity of coaly shale and a Siigunaria 
uuderelay, underlaid by gray and maty sandstone and flags vnth 
patches of greenish-gray limestone-conglomerate and giit^ but no 
workable cool. A little farther south, on Chisholm creek, gmy and 
blackish samlstonea and flags yield a Wge quantity of excellent 
cbalcocite, specimens of which were shown at a recent exhibition in 
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Halifax m a good typ€ of this claaa of di^ fully described m previoua ^ 

reports. 


Intentiitteiiit attempts are still made at Wcotworth Centre* to mine 
and reduce these ores by a pnxe® similar to that irt use at Dorchester, 
Kew Brunswickp but the pioapecta of success do not seem to ha^-e im- 
provecLt Northwest of the litneetone quarry^ several pits have been 
sunk to teat the bog iron ore found near the surface in that vicinity. 


Not far below^ Kerr's mills, nearly vertical of light-gray add 
ru^ty conglomerate containing coal-pipes, pjrite and chaicocite rest 
Agaid^^t red shales and interstratified tliick beds of gray sandstone. The 
t|uarTy aandsUmca of Wallace bridge seem also to underlie this con¬ 
glomerate, and these io turn are the sandstones of Wallace liarbour^ 
A section of the rocks from Kerr% mills up Wallace river to the head 
of How ard's millpond, has Vieen prepared in more detail than that 
given in Dr. Ells' report, and certain bands liave been traced across 
the country ; but the reautta will not bo here presented. Gray aand- 
atones are well exposed also on the roiwls from .Mabigash station to 
Wallace ridge, thence to the Slake road and to a considerable 
distance east of it; they resemble those of the "VVallaeo quarries, 
Howard's itiiila and Wallace bridge. 

As already pointed out., the north side of this basin is cliaiticl^rized 
by steep dips and faults^ and the bottom of the basin is seldom far 
from the northcni boundary of what have been regarded as the over¬ 
lying or Permian rocks. On the south aide, from the axis to the foot 
of the Fre-carboniferous hilU, the basin is broad and the dips low ; this 
would therefore^ probably^ bo the best side to bore for possible 
coal iiMsaaures, if the latter are not too deeply buried beneath the 


Permian* 


TJw rocks of the Wallace river aection differ oonaitlerably from those Ws^ri™ 
of Macean river between Athol and Southampton, tlie latter being for “ttion. 
the moat pert finer in texture, like those along the Upper Maccan river 
and Etattbng brook. Those of the East brook are aimilar »nd towards 
the old ^fountain road they include beds of conglomerate. 


Explorations have been made to a aninU extent^ partly in tile lower Kipimtions 
Carboniferous and partly in the adjoining gray sandjitone, northwest 
of Stewart meadow, by Mr. Thamaa Pigott and others, in eeareb of an 
of the Bpringhill seams; but no diecoveiy of coal has yet 
been nuwle. A borehole, now about 500 feet deep, on the south side 


* ^um. Rcinrt for 

+ K-a. Depart. Of Mine*, im, P- M; im Pi^ l J 0OQ, pp. 
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of tho IrLteieolomjil mil way tmgk, at the wabor^tank immediately ea«t 
of Spriiiifhill Junction, ha^ passed through red marls with a few thin 
beds cf reddiaii and gray eand3t4>ii& The belt of gray jwindaUmc 
along the railway from S^prlnghUl Junction to SalttijiringH ^^tatioii^ 
interrupted only by a short ejciKwure of tJiO Lower Cm^bemiferouf? of 
tslewftrt meadow, hm led naturally to the sappoeitlon that they art* 
rontinuouH as well as on the siatoe liorizoll. 

"DppftF Passing now to the f^utb side of the Spritigliill baflin+ it will lie 

Miwchn riior. rocke of tlic Wolf rftid atningly reseinblo tho^c of 

Mapleton and Leamington, the Rattling and HarriBon brooks, their 
gcnoral re^mbLance to tlsooo of the south branch of RIack rivetp ■which 
underlie the coals, being equally striking. At tho house of Mr. 
Albert Brow np iiiimedUtely east of the crossing of the etwt branch of 
Law'rcnec (^uth) brtKvk, a small seam of coal is aaid to halve been cut 
iri a well at a depth of GO or TO f<?i>t, and coal wash found north of it 
on tl]e bank of thbi brook at a little bur)diig-groiiiid, Thbi ■would 
JSspaoratiou to bo directly on the strike of the coal ent in the 715 Jeet lioneholc 

fufJsuaL Mapleton* and would suggest the probable extension i>f thia seain 

to that point 

Although niany of these detaahi may seem unsuitiihle for a prdiiiu- 
nary n*pc>rt or imy have been given before, they are repeated aahaWng 
a direct bearing cm the dnvelopuieiit of this diHtriut and ha sugg&iting 
certain lines that explorations may follow. Prospecting for coal, like 
Tninlng, is not a game of chance, but a legitimate venture that should 
be conducted under honeat^ competent management, without over- 
capitalization or appeals to the cupidity of alnareholders by fraudulent 
or ignomnt misrepresentations, t 

Ettring At In the Springhill basin, further explorations were niadb> lojist annuner 

aad Mapieto, by two men who bored eighty four holes, sixty-one feet deep and 
under, and ciug oevenil pits, to dehiie more precisely the position of 
certain distinctiv'e beds of coal and shale in the dhitriet between 
^Mnpleton and Rotinoy^ By thic means the cc*al seam Ci'ocod from the 
714-fcet lionehole was found to turn fnpm the point to which it h 
drawn on the map of SpiinghUl (No. HI2) northward 1,200 feet to u 
point a few feet post Rattling brook, where it was loat, probably against 
the already proved at ^Ir. C. E. Corbett^s, west of W. Hunteru 
at tho old Mountain rood. The lielt of red shale overlying that Hioam 
from Mapleton northcaatwanrl is shown on the map, Nortli of thia 


Rep. for 1903; piife 334. 
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fault a hlmLIar belt c^f rod shale oTerliea the Re-aiu bored 700 feet north 
of Jtr* Fluater'rt and ttweci, around the p>int uf the aotidino* 
shown on the mapt northwartl to the fault at the old Mountain roed^ 

Tills coal cilflo wai? now trau*?<ij by boreholes, |jarajh'l to the red ahale 
for about 1,500 feet to the point of the anticline^ but was not followed 
on its northwefllerly dip nor to the fault, for want of time, Enough 
oa-Hp lifNweverj done to prove it the probable e^iuivaknt (on the nortli 
aide of the Corbett fault) of theswun of the deep k^reholeat MaplelonJ 
which it strongly resemble In composition and aaBociateri Rtrata, The 
coal scam nepresentccl as pmtifihly l}Tng we^t of tlila one shontd, there- 
fore* be erased from the map, aa al^ the suggested coiiDecrion of the 
Dan Mcljeod seams with the coal at the Athol road. 

A brtMid belt of re<l slrale, overlaid by gray and gteeniah gray argilla¬ 
ceous shale like the foregoing, was next found on the old Mountain 
road 800 feet north-w"et*t of and overlying the coal tnicoil froiii Horrison 
brookt south west ward to that roud ; SO lIlAt this seam nhOy io the 
al)^nce of any evidence to the contraryj may be n^garded as identical 
w ith that of the ^iapleton deep Iwrehole, as suggestetl on the cngravetl 
map (No. 812 ). A hole sixty feet deep was bored below the outcrop 
of the scam at Mr- Herbert Stonehouse’s on the Athol rood, cutting 
gray eluile and sandstone, the red struta <jverlying w hichp begin n 
short distance west of the house, are w'ell seen at the crofedng of the 
milw-av^ and along the latter nearly to the bridge across HarriiSen 
brook. 

A few feet on the dip of one of the Dan, McThCQcI pits, west of the 
Leamington road J a borehole wjm put down to the ooail+ which was 
afterwards tniced more tlian 1,000 feet to the soutli-eastwFird of the 
rowip but sceors here to be cut off. Little In knowm of the cxtensioti 
of theec cotd-ssims to the eastward* hut they could probably Imj proved 
by boring. Much of the surface hereabout is encumbered wdth large Ol^^ty 
blocks ol gray sandatone. From Herritr/a old dam (from wMcIi a 
pump now throws a lal-go strcaiu of water through a straight line of 
pipe to the ponda above the west slop, for the use of the miues) PM>utli- 
w'lLrd* this sandstone h more pbbly m a rule rtian that on the noi-th 
Biile of the river, but not otherwise different, there being approntly 
in passing south only an Increase of conglamemle, with which is 
associated red marl* and in a little brook, aandatonc, grit and argillo^ 
aronaoeoua rocks, precisely as in the banks of Tom Bos.-i and Sugarwood 


* 3iin». lUip- far 1->^, line 2S. 

tSwm. Ktp. ror 1902. SW. 

^Uta, iifjx for i&OQ. iMigi' tSS, linr 23- 
f tUpDi-t fur liW pagu 1153, \\m 7- 
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brookSp tlmt nearest Maecan Hver being dark greeoiah-grBy iii^lite and 
fine grit- The i»rea os deacribed from the 134-feet bore-hole near 
Tom Bom Jfhow apparentlj an ejJteasion of these rucks. 

The ba$in near Bc^dney nowhere indicatea the proxinuty of ft great 
fault or points to a possible separation of these tucks from those to the 
northward along & well<lofme<i lino ; and yet along the Une fttail Tom 
Boss brook to 3Inpktofi the ooaUseaniH ore succeeded by^conglomeratep 
sometimes apparently abmptly ;arLd several small obscure faults have 
been proved^ 

MiiaDg at Mining at Springhiil Ims carried the 2^300 feet level of the w^t seam 
northwarch approximately parallel wiili the line of ontcrop shown on 
the ttUrvey map (No. 812)^ across the railway and the East bmokp 
nearly to the J nnetion rood ; and a slope or balance is being driven to 
the anrface a oonsidetmble distance iiorth-we«t of the Aberdeen *lope^ 
to sene as a return Bir-course. From these workings, at a seven-feet 
fault., sample^ of crude petroleum have been obtoioed ft$^$ociated with 
oalcapar veins^ resembling its mode of oocnrrence in thePictou coal 
measures.'* 


In this ^urk Mr. Fletcher liaa again bed the kind assistance of Mr. 
J. E. Cowans and other gentlemen whose names have appeared in 
previous reports. 

For a description of recent mining operations at Springhill and the 
smaller collieries of Joggins, Chignec^ Minudie^ Stmtldome and 
Jubilee, on the north side of the Oumberian<i basin, the Canadian 
Mining Manual and the Nova 8cotian^ pages 17 to 20, may be con¬ 
sulted. Of these collieries, SpringhLLI furnishes as ita share of the 
Intercolonial roilTvay contract for coal iOpOOC tonsp Jpggins 15,000 
tons, Mliiudie 15,000 tona^ Stmthcona 5,000 boQB.t Coal is now 
taken frmn the 1,400 feet level at Chtgnecto minesp. 

^Systematic search was begun lost aammer by Mr. Lindsay on the 
deposits of magnetic iron ore found in irregulm' masses and veins 
among the trap^ of Gerrish mountain, { but up to the present time 
no mass of workable vhs has been founds 


Magiwtta 
irati c«v. 


Coipp«r of 
d'Or. 


Afc Cape d'Or, tho Goloniitl Copper Ooiiiparky has, during the last 
three years, expended eome hundreds of thousands of dollars in ck- 
ploiting the depeeit of native copper nloo found, like the magnatite, in 


Kct™ Cool FieU U 3 tbs TroDiL lutt. Sc., Set* 2; vel. I, Pori 3^ 


tMaritlEEie Rmrd, l>ec> 9, ta> 1-1 *nd 16l 
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Tmaeie trap* in irregularly scattered gminar plates and lumps aome- 
thn^ weigbing fifty pounds, in vemB and dykea carrying qunrti and 
loolitea Several shalts havo been Bunk> one fco a depth of 371 feet, 
with drifts and tnnnela at LnterralH; machinery capable of treating 
400 tons a day haa been erected, and a railway, one mile and a ejuarter 
longj bnUt to convey the ore from the mines to the mill. 

Near Willbm Warwick'^i at SVeat New Aiman, one of the irregular New Arniwi. 
deposits of Bulphides of iron, copper and other metaJs, said to carry 
gold, exploited from time to time in the Cobeqttid hiUs t was dev'clopod 
to some extent last sumrner* 


During the autumn two viidtH were made to Stanley in Hantjs Oid 
county where agos'emmeat diamond drill was at work on the right bank 
of KcnneUXK>k river, nearly opposite the gravel pit at the station on 
the Midland ndlway. T^e cores to a depth of 465 feet consist of red 
and gray Bandstone and ahale, red predoniiiiatiligj“hut no trace of ccmI 
waamet, although in the ndghbourliood are found the indications 
observed by Sir Williaiit I>awson, who writes of them as follow* 


^ Indtcations of coal Jiave also been observed in the coiil measures 
band extending from Lower Stewiacke toward and along the Kennet- 
cxiot river. Xiiese measures are not well exposed, and 1 believe tiiat 
nothing definite ie known as to their real value. The occurrenoo of 
coal in tills central district would, however, bo of so great impomncc 
to the province, and to the success of it* main line of railway, that the 
subject well merits a thorough inverttiffatmn 

Some attention whs also paid to the borings vrith a calyx drill at Tort 
Hoodgg which have enabled us to fill up the gap* m the coast section be- P jxi 
low the nmin seam, down to the strata so well exposed in the cliffs at and 
near Cape Linsscc, Sheet Ifi. Borehole No^ 3 on Smith island^ 
after passing tiirough about 300 feet of the gray aandstone of Suannah 
p<]int| with bands of conglomerate, cut 300 feet of the red t/>wer Car- 
btmiferoua strata which underlie these gray sandsttme* along the shorea 
of the islands 


Bortihole No. 1 began immediately below the outcrop of the main coal- 
fiHun near the TreinHitie or present working slope ; No. 2 was boned on 
the west bank of the millbrook (Little river)^ a few yaid& above the 


*Ac&dlUia <Jeolmv page lOT, N. ^ DepapU ol Min^ ^ 

71. Jlining pTjS, Surrey Ann. Rcp.p ltt89^90^ Part F., ISa. 

Sum. Rjiu. for IWl, pm Si4. 

4N. 6. Dtpart Miaw, IS^®. page rt cr/. 

♦ Aad. Geol.. |j|j. m 359 *nd auui. K«p. for ISH*, p, 30 S for p. 41. 
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EbDre road; and J7a 4 on the Little Mabon ni^dn 200 yards nortb-ftiust 
of the fork <tf the shore roRd, The .section of Nq. 2 see^ru^ to coomieiice 
about 4TT foet below the top of Xo. 1 anti to cont^-in all the stmta of 
Xo. 4^ which comnienceg about 77 feet lielow its top. The thick sandstone 
cut in aU three boles^ with an utiderlying ct>al la apparently that 
of the section at isthaius point given in the Geological Sun'ej Report 
for I8S2-S4. page 57 11 (Xcrai, S and |0 of the section.) 

H(»i An output of 95,000 tone of coal baa been obtained by the Port 
Hood Co&I Company^ from their mines during the post year. The 
slope is now down L576 feet, with a sump seventy feet Iwlow the low¬ 
est leveL Thia level iij driven norih 2 ,,q 00 feet and south 900 feet, 
the seani being 8 feet 3 Inches thick on the -south side^ and 7 feet 3 
inciiea on the north. A subsidy of ^20,000 has been voted by gt:iverrL- 
meiit this year to help to restore the bar and make sbippiug safe at 
the wharf w^hich is 3^000 feet fivun the engine at tlie bankhead. 

MntKiM. slopo at Mabou coal mines is 100 feet under the sea with 350 

feet of cover at the wnier line,"* and interesting developmenta have 
been mode in the sinktngn although little coal lias been shipped, Tlic 
slope is now being re-tinibered, preparatory bo testing the continiiance 
of a fattening of the coal to 8 feet at the face. 

InvoETW''". S^ince the completion of the railway to Fort Ha^iiings and Foint 
Tapper, the production of coal from Inverness (formerly Broad Cove) 
mines ha'^ also largely Incrcaaed.t Here a government calyx drill 
(j?fo. 7) was omploj^ todatormfne the character and thick nchKSHjf rock- 
covor over the present working seam at the sbortv 

The large drill used at Port Hood has been removed to Chimney 
Corner coal mines. 

Exploratory work ia atilil lieing prosecuted at Clictieamp on the 
*t rtiCAiap, depOrtita of mixed crtilphidesj sometimes rich in gold and sil- 

vor* which are described in Repeat A for 1S93, page 148. A *grab 
sample^ taken by Mr. F. H. Mason, of HalLfaXt ^assayed nearly tliree 
oimces of golck bosidaB silvor anti copper values.' The presence of 
mutailie ortw in this region, pointed out by Mr. John Campbell In 
1^82* Prufeasor Hind in 1670, the Geological Survey in 18SI| aud 
many ^itheraj has ted to costly explorations at various times. 


^y[ahtittii^ EfcsoH. IX-a. U, llKhk 1862 -^, Fort H, pn. 

m to Tit Bfl StuBtfit* 14 Aiid ItV BmwwV COfll FiEiJdft of C*S^ Br^toa Oilpma 
MiD«t of Noira SoDtiL of K.a, DpluWfcr ci£ MsnEfi. 

t Report for I-a^ USZ, iSB ckitd 190 lo lUl; for 14, 71 bo s 4 
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On the efl^stero sitlc of thin nortlifim tabielaDtlp at Aispey bay, h 
depwit of ^^lena in lime^one, like that of Pkttsant baij^ dlreetly 
upon granitic rock^ the one lowing here, m di4owhere, the ^^ontaet 
of the Lower CftrboJilferous with pre-Carbonifeixjns rocks. 

Towaixla the end of Julyj llr. FJeteher’I'lait^d the north 

Anns, in VictoHs countTi where iiidleations of workable coal were 
reported to have been di^vered in rocks coloured Lower Carbonifer¬ 
ous on the geological map of that diatriot TheJ#e. reporta werts found 
to rest entirolv on the occurrence of certain black bitiiininouH t^haleSf 
contiuning carbonized plimta and coaly niatter, which ha%e often been 
mistak<tii for coftht >"eur the mouth of little river, at the hmm of 
ifr. Angus ^Lathesoii, broken land indicates the probable existence of 
Uinoatone, and this ha-S fictuallj been <iug in a well itnd pit near the 
house. Along the shore, the strata of the reefs are nearly horizontal : 
the m04^t prominent rock at low water k a band of gray^ jointed^ 
fofiriiiiferouK Umeelonts underlaid by coaly shale and coal of no great 
thickness succeeded beneath by a dark calcareoni+ underlay, full of 
rootleU Fartlier south, the cliffs c\potje conglomerate, grit and light- 
gray, micaceous, sandy flags and shales, with thin layers of black shale, 
apfHLrently uU Lower Carbonifertms. Pita and boreholes put down 
along the shore show no indications to support the elaim that work¬ 
able coal had been found. 

The land between the ahore and the felsitic rocks of the mountain 
U nearly a plaiut greatly hroken by planter pits, as shown on the map, 

Gf»od outcrops of uiarl and gypaum occur at many point*, backed by 
the fdaites which, towards Stn Ann's harbour, are again being ex¬ 
ploited for gold and metallic ores4 

Application has, it ia said, been made for the use of one of the At Himtere 
ifovernmeot drilla to hor^ the Ijower Carboniferoua, so called coal 
^ms of Hunters mountain, about eight miles from Baddeck,' 

Near Boistlale several days were spent, about the middle of August, 
with Mr. Ward Loper w ho was again collecting, for the United 
States Geological Survey, foewila described by Dr. G. F, Matthew in his 
Keport ou the Cambrian Ilock?^ of Cape Breton. 

Acting on instructions received from Dr^ Bell, Mr. Fletcher on Alining’ 
October 27 brought before a iiieetin(f of the Mining Society of Novn 


*R™. for l8!ia^.P*rtH. (1.93. . . . 

+ Hell, for ie82"(, Ftrt H, -Ml, 62, 53 am! IW, (wd map ahwt. 
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Scotia sQDie of the riesults of ih& work of the GeologicAl Survey In 
Cumberland county, principally on the coal maaaitrca la their relation 
to the overlying rocks, illuatnitiiig hi^ remark;^ by luapa of thedietricfc', 
and w'hen in Halifax at that meeting he assisted Dr. Poole in revising 
a new map of the Fiotou coalfteldr 

A conaiderable BTiiount of money spent last snmmer by the Cope 
™1 Breton Coal, lion and Railway Company in explorations along the 

outcrop of the Tracey seani^ under theadiiceof Professor Ray and Dr. 
H. S. Poole, in oontinuatioti of those made by the Late ilr. K T. Moseley 
and Senator MacXeen. 

Sum. Rflp. for 11301. j., 208; Tor im, [4 107 ; for 1096. p !B; for 1037, p, IM- 
lieport ftre 10^4-T^ p tSvt for 107O“7^ p Sot* m the SjrdDoj Co*l Fiold (No. 

60A] ^ntb mji|9^ p i* 

SpHi.voaiLL, N.B.( Dec, 10, 1003. 


Gonn Fields of Nova Scotia, 
Mr. JF, Red^phs F&rih<kuk, 


work by Mr. Faribault wa^ engaged in office wort from October 22 , 1002 , 
>ir-l*Mii;auU. Jun 0 lOOS, and from July 13 until Anguat 4 , 1003 . The 
greater part of this time was spent in plotting plans and sections from 
surveys made by hiniu^elf and his oasistants during the previous sum- 
niert as detailed in the Sunnnury Report for 1902 , pages 399 to 427 . 

]^luch tiino was also taken up in correspondence, especially answ^er- 
ing letters from peraotxs :^king informatioD and advice on the gold 
fieldi^ of Novfi Scotia, which are attracting more and more attention 
from iicientista and capitalista at home and abroadn 


Eaprirtra. At the roqucst of tho goveminent of Nova Beotia, Mr. Faribault 
dwj^ gdd prepared a report with plans and sections, entitled ^ Deep Gold 

of Mining in Nova Scotia, wbieh has since been printed for aistnbution 
qvA &ootia, among those interested in gold mining. The legislature of Nova Scotia, 
at its session of 1003^ passed an act anthorizing the Governor In Couji- 
eil to appropriate! a aum of nwmey suflicieiit to assist in the linking of 
deep slmftH, in auch placc?i ns may be deleraiirierJ+ under the direction 
of the Inspector of Mines. The government is to bear half the ex¬ 
pense of the Actual sinking from the surface to a vertical depth not 
exceeding 2,000 feet. 


rUnft of gold 

divLiicU 

p 4 ibUihHl. 


Tlie plans and sections of the gold districts of Isaacs harbour, 
Cii^jifitri hill, Wine Iwrbour and Hnrrigan cove survieyed the year 
previous, and that of Gold river, sun'eyed in 1001, w-ere compLeted 
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for ptiblicatiat^- The plana of Isaacs harbour,. Cochran hill and Gold 
river arc now being publislied, while those of Wine harbour and 
Harrigan cove only rotiuLre to be traced for engraving. These mining 
plans are impatientij awaited by those intereatedt to guide tlieui in 
their operationsj and they will be published as soon aj^ ODUspleted. 

Mr. Owen O'S^^uUivain of thU department was engaged some four ^nbUntioii 
months during the winter in compiling the topographical sun ejs of 
the region lying iimnodiately west of tho line of the Intercolonial rail¬ 
way between Halifax and Elmsdale, and extending northward to 
Kawdon and Ke^iJort and w^sitward to the main ix>ad leading from the 
latter place to SjickviQe and Margaret a bay. Tlie compilation of 
the iuatrumental surveys made for several yeara past in the counties 
of Halifax, Hants and Lunenburg is ^^till in arrears^ but it will be 
pushed vigorously and completed for publication. 

On the field work accomplished In the i^ld fields of If ova Scotia Field wort iu 
during the p&^t summer, ^Ir. Faribault reports b 5 follow'^ 

In accordance with your instruction^ I left Ottawa on J une % for 
Halifaxt N.S., where I met my asaktantx JIcsstil A. Cameron and 
J. McG. Cruickflhanli, aa w^^l as air. hL H. ^IcLeod, transferred for 
thia season from Mr. FletcheFa party, and from thence proceeded to 
the interior country lying to the north of St, iinrgarets l^ny to 
examine that region and define the ^surveyit neoe^aary to complete the 
mapping of the area lying between Mr, Fletcher's work on the north 
and TQT ow'n on the souths I returned to Ottnw'a at the end of June, 
but left again for ^ova Scotia on Aug. 14, where I remained until 
early m October, my assistants continuing field-work up to Octoljer 18, 

Owing to important new' mining developmentB made or contemplated 
in many gold dwtriots by means of vertical shafts on antielinal systems 
of fiddle %'^eins to establish a new method of di^ep mining and on 
aecount ef numerous reque^U received for geological information of 
use in tliese operations, much of my time was spenL by Dr. Bell's 
instructions;, in making eKaminations of several crold districts beyond 
my field of systeniatic work. 

The follniwing gold mining distKcta were esamlned j—Isaac's Hair- 
bourn Country Harlwur, Wine Harbour, Ooldenville and ^liller's l^ake MftTniTwd. 
in Guysborough county) Lcuni Secum, Harrigan Cove, Fifteen-mile 
Stream, CalilKiu and Oldham in Halifax county; Mount Unincke in 
Hants county; Gold Biver+ Lt*ipsigate, Indian Path, Vogim Cove 
and Pleasant River in Lunenbu^ county and North Brook field. Mo- 
lego, ’Whitchum, Fifteen-mile Brexjk and ^lill Village in Queenjt 
county. The eight laftt named dietricta were visited for the first time 
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bo aAoerUiin fchair geological structure^ us coiiipare<l with tlioac of ths 
^t<;m part of the pwince* in ocflcp to urrhe at stciicie gcnoiml cow- 
elusion as to a classification of all tbe gi>ld dlstriot^i and their snitabi- 
Uty for deep mining. Some data were also collected ou the bog iron 
deposits, prospected in Halifax county at XewL-omh Cornerp along the 
south side of the Mnsf|nodoboib river and as far west m FoU river ; 
on the limeabonc, gypsuiUp ochre and supposed coal deposits of Mahone 
bay Lunenburg county and the Dominion Antimony Company's mine at 
Weat Gort^ Hants county. At the end of the ^ousou^sa wtjfk, aevend 
days were spent with my party at Kos^^ Lunenburg countj, to 

examine the mode of occurrence of minerals and intrusioiLS met with 
Lu t\ii!5 granite regioiL 

In the perfonnance of my field-work I have reeeivod vjduable lafor- 
mutiou and assuttance from niLnei^ and oU^ers in Nova Scotia and 1 
wish to offer otspecially my aoknowledgmentu to the following pei'sous % 
Hon. A. Dry.sdale^ Commissioner of Works and Mines^ Dr. Iklwin 
Gilpin, inspector of Mines, Dr. M. Murphy^ Provincial Engineer, Dr* 
H. H. Poole, Prof. J. Ed. Woodmunt and Messm, F. B. Wade, K.C.^ 
M.P., Harry Piers, Curator Provincial Museum, Alex. McNeil, K.C.^ 
F. Ma$on, BArcy Weatherbe, Fred. P. Ronnan,and F.J. Tnimaine, 
K-C,, of Halifax ; James A. Fraser, New Glasggwr; G- J. Partington 
of Isaacs ilurbour East; W. F. Fancy, lataaoi Harbour; Cb. if. 
Donohoe, Ooldboro ; J. C. McDonald, Countij Harbour niinca ; S. R. 
Heakea nnd Matthew McOruth* ^Vine Harbour; Arthur G. Mc- 
Naughton and Wm- ^fclntosh, Goldenvillo; Geoige W. i^tu^rtt 
TrujYi; ^fotirue Archibald, Walter C. Bosk and E. H. Oluud of 
Hariigan Cove; W, GatehelL, Caribou iiTinee; Ed. Wiiddeti, Oldhikni; 
Jaa, A. Crease, Geo. E. Jobrtaon, .Uount Cniaeku roinea; G. Noble 
Crowe, West Gore j Prof, G. S. Kennedy, Dr, H. Y* Hind and Clfttencc 
H. Dimcek, Windsor; Charles Keddy, Luke lUmsay; C. U. Mader 
and Dr* C. A, Hamilton, Mahono Bay ; V, J. Paton, T. MoorUt Dr. 
Henry W, Cain and H. Sh Badger of Bridgowater; W. L* Jihljej, 
North Brookfield; R. B, McLeod, Brookiie]^| * SBmnel Sutherland and 
D. McD, Eraser, MEdogagold mines; W, H. Banks, Caltdonsa Comer; 
Gordon G- Smart, Whiteburn ; and James Sheriff; Fifteen mile Brook 
neur MlddMcM In Nova Scotia ; also John E, Hardman of Montreal. 

Ljuat season's Nurveys are not ull plotted and the reaulta liave not 
yet been fully mode out;, but the following sumruaiy of information 
and conclusions are given isubject to neviaion. 
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UPPER IBAaCS harbour gold DISTHICT. 

An exnminntion was matlo of the uildergroRnd development work?* 
in prifigreiw at the I>olliver MountaiD and Ktchord^on mineR. 

Dolliwr Mountom Jlitw. — Tlie vertical ^ihaft on the anticlinal fold I>t>13iicr 
has ftttaiiied a depth of ^^3 7 feet and ha^ aliwJy iDtersocteil flve Kialdle 
veina. From lla-ta kindly s^npplicsrby the reiident manag^erp Mr* G. ±3eciiaaDf 

Partington, a transverse section made through the vertical shaft is 
here reprotluced to show that the structure of the ^idle veinis h the "haA* . 

same as it ivas at their croppingT further west and prov®. their recur¬ 
rence in depth. The section need not be described as it is tnjlf- 
e3cplanatorA% 

Some SjOOO tona of ore l^ve alreaily l*een taken out, mostly from 
development tunnels and cross-cuts on the Partington belt \ they were 
milliKl ^|Jaiutely and the distrihution of the gold plotted on largo 
scale plans. Tho^ pUn^ aro most Interesting and valuable. ITiey 
ahow at a glance the distribution of the ore valuea, and prove that 
some portions of the saddle veins are not profitnhle, while others give 
pay-values which are now being traced by ^feopUig to detorining the 
pajH-'hoots which w‘UJ pri>bably l>e found to pitch east wan I l&V like the 
apex of the saddle.* As far as the develop[aent^ have gone it 
appears tiiat the ore on the areh^core of the fold bi probably of 
too low grnde to be worked with profit^ while at a certain distance 
below the apex the ore is richer. On ncoount of the great size of tlie 
veins tlie preliminary developments were necessarily exteitsive anrl 
coatly, but the knowledge gainosJ on the Partington satldle w ill now 
be available and valuable in the development of underlying saddle 
Veins, ns U is probable that the payH^hoots on the various veins occur 
in the same relative poesition on tlio aiitkMne, and extend in depth in 
a direction nearly parallel with the apex of the fold. Should the 
P 4 irtingtoii saddle prove unprotitable it does not follow^ that the under¬ 
lying saddle veins will al^ be ao^ and I am pleased to learn frutn advice 
juMt received that the ore recently taken out frsun the apex of the 
Forge sad<13o, at the No. 2 level, 30^ feet below the surface, shows g^Hwi 
plate values in the mill and gives evidence of good hatter)' values rIbo^ 
judging fmm the amount of iiiereury mjuiirodi In Bendigo (Australia) 
prcjfitablr saddle reefs occur only every 300 or 400 feet in depth, €jti an 
average, Tlio sinking of the vertical shaft boa Ijceti discontinued, 
while devekpjiing the station nt Ko« ^ level, but it will be resumerl 
shortly. 


* Rjtpiirt tfiPoL Surv., Oao.i, 1902, p. 424 . 
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Ei^hard*on inuw,—Tlie BofitoD-RkKardwn ^Einitig Cft, which has 
peccatlj acquired the property^ Iwvs enlarged the Tertical ahaft> which 
wma sunk by the uld coMp&nj du the anticHnaL fuid^ Into a three com¬ 
partment .shafts IS^ ^ 8 feet> in the clear, aith a view to deep niining. 
The present depth of the shaft U I fid feet. Between the depths of 
130 and 160 feet, five new veins were intemected;, measuring reapecti- 
vety Sj 3, and 8 inches of quartz, and several other leg veina of 
greater size will undoubtedly be cut before Intcrsoctuig the Eichardsoti 
.saddle vein at the esllnoated depth of about 375 feet 

Mr. W. F. Fancy haa recently located the anticline between Isaacs 
Harbour and Country Harbour, by surface prospecting, on area 578, 
Block 18. Assuming that there ia no important fault between thk 
point and I&aac^B Herbonr, it should cross the main road up the har¬ 
bour at the ^ath side of area 454^ Block 8;, abemt 240 feet further 
south than indicated on the published plan of Upper Seal Harbour gold 
district. 


covymv UAftBOtrn csotn DtHrnicr. 

Af^^ted and profiting by Mr. J, C. McDonald's intimate knowledge 
of the district, I suci-eeded in leaking out its general structure in a 
more satisfactory manner than had hitherto been done. The district is 
situated on the cast side of Country harbour river and forma part of a 
large block of country which has been awung to the south by a main 
croaa-coantry fault following river valley. All vnins worked in 
tilie district liave thus a general uorthand south direct ioti; they follow 
the planoit df stratification atid occur on the w^estera dip of the main 
anticlinal fold. 

The anticline w'asi located with certainty at two points nameH\ 
at the north-w^eat ahio of area 1084, where a ledge of whin crops out 
prominently on the northweat aide of a amall brook, and at the south 
comer of anA 1340, aljcsut 200 feet directly east of the Morritsou 
abaft. At both places the Ruticlinc showa * decidcfi pitch to the 
stsuth and on ar&a 1340 a quartz vein curves on the apex of the fold 
with rolls pitching aouth at an angle of 15*. This would seem to prove 
that ill* pay-chouts on the leads dip to the south nt a low angle. 
Immediately cast of the anticline the rocks are concealed, hut further 
away dip wi at a low angle, and on the wesfft side they curve abruptly 
and rapidly a steep westerly dip. 

From knowledge ^ined in other districts it might be uiferreci that 
workable veins arc canfiueil to the western leg of the fold and that the 
xone of special onrichtnetit ahould occur close to and parallel with tlio 
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anticline, Aa the aaticLine h^E a pitch to the south, the atr&ta and the 
main leade do not run quite pa^^lcl with it &t the sarfi^ but appreoch 
it towarilH the south until the^ eventually curve around it and asAUEiie 
M eoBterly difK As a neault the pay-choots will probahlj crop at the 
surface on the dififerent leads along a line approihimtely parallel witli 
the antidine nnd systematic prospecting along that line should develop 
pay-choots on other leads towards the north and eoitth, probably as 
rich as thcw already worked ao suceeaafuLly on the Mason and Prince 
lead^. In depth the axis-plane of the anticline dips eastward j conse- 
<iuently, to keep in the pay-?5ono and develop new pay-ehoots on under¬ 
lying adjacent veins, cross-cutting to the east should l>e done as greater 
depth is attained 

Several dykes and spuiA of granite from adjoining grunitic masses Crjinite 
intersect the auriferous strata and veins of the district, generally at a 
alight angle, and in the underground w ork ingii they occasionally interrupt 
the pay-choot^. The veins Intersected are not much displaced and 
appear to continue their original course beyond the granite intrUAioUp 
except further south in the vicinity of tho main river-fault, where they 
are much disturbod. The rocks ar^ much altered in places, but the 
richne-ss of the vein aiid the pay-choota within them do not apjicar to 
bo otherwdae affected, which goes to prove tlmt granite intrusions 
are more recent than tlie impregnation of the aurifetous veins, 

OOLDRNVILLK, 00£it> DLSTBICT*. 

wiW.—Since lost year's viak^ the main shaft on the old C^danviUo 
Springfield belt lias been sunk to a depth of 4S5 feet and at 4GO feet, 
or 100 below- the second eropiS-cut, a third cross-cut w^as driven north Duvcii^ipmmi 
90 feet, intersecting the McNaughton belt 74 feet from the shaft. On veltST 
that level, drifting and atoping are being done west 200 and oast 30 
feet. The wegt face of the drift shaw-s better ore than the oast and the 
structure of tho belt indicates that tho pay-choot patches w'i£>«tward sjid 
tliat developmoftts should Ijo push^uHii In tliat direction. The eompauy 
will wisely continue the third cross-cut until it reaches the anticlinet 
so os to mlersect the Faribault belt and other large saddle veins cut i n 
the Jieoond cross-cut, m well os otheiw underlying,^ and teat the north- 
dipping veins on the Cantley crumple. The McNaughton belt Jias 
now been woiiied for 900 foot in length and 263 feet jii deptli. The 
ore on the apex of the saddles doea not appear to he as rich oa lower 
down on the legs, as was also found to be tl^e caee on the Partington 
saddle vein at DolUver ruoutitain. Detailed plans and sections .should 


*SuoinulT^ Rvpcn% GtPOl. Siu*. Cu, HiM. |i. 4S1. 

JG-a—12J 




180 4 


G150L0CICAL HUkVBY DEPABTltEJrF 


Novn. Scdrtift 
uid Mexinkn 
mui^ 

Vinwi deT^ 
lop^d by 
Terrical ifhait 
Budi croj^- 
CQtH. 


Milk-n 1 h1c<^ 

diitdct 

prvtimLiMiy 


StnucTute oC 
»ntielin>-4 


be kept at this miiae to record the values e^ttmetod aa thej wquid 
greatly asaiHl in dctennining tlie payH:i}ioota. 

3"crc« i/isxiran tfiine.—Mr. Stoart's nei^' vertical Klmft, 

i>n area 743 at Goldeovillej has reaebaJ a depth of l^S0 feetp and at tbia 
depth cfoa«-cut 3 have been driven north 180 feet and south 108 !eet> 
intersecting some thirty4ve quart?- veins of different dies, beverai of 
which are reported to show gold. In the south eroas-cut, 74 feet from 
rhe diait* a slate belt 10 fwt wide includes seven well iiiineralbcd 
quarts vdm, three of which siiow free gold, and a mill tsit of the whole 
belt is said to liave givao a satisfiH:t«>ry result. This new development 
shows that the pay-choots cropping out at the surface and for the 
most part worked ont^ are underlaid by otherB of etfiual richnesiS: on 
adjacent veins, and that the south mco of special enrichment may be 
proved to liave great depth, as well as surface extent where it has 
boon proved for an aggregate length of 4,400 feet across tlie souUi dip¬ 
ping leads, from the Bluenoae to the Palmerston w'orkings. But it 
muftt be remembered that tlio pay-zone dips north and receedes from 
the vertical shaft, as greater depth isattainoch acceasitixig longer cross¬ 
cuts northw^awi. 

MILLEAij LAKE GOLD DISTRICT. 

A ptelimiiuiry eurvey wah made of this newly discovered district 
but a full description of ita utrueturo must be deferred. The district 
is situated at the western exttemity of Guysbortaigh county and is 
reacheii from the Ecum Secum bridge on the Atlantic coast by a rough 
rood four luil^ and a half in length. Mining areas have fklready 
taken up for a length of aomo two miles east and west between Millers 
lake on the East brook of Boum Seeum river, and the foot of the Big 
StUlwater on Liscomb river. 

All the veins discovered so far follow the planes of stratiication, on 
both dipe of the Gisgogan Harbour anticline, close to the axis. This 
nnticUne croasee Millern lake at its outlot, and was traced thence some 
two mdes to a short distance below the foot of Big Stillwater. The 
fold pitches eastward. On the north side the stratdi dip north at an 
angle increasing rapidly to 45* and 53* and on the south side, atill 
more abruptly sooth to 50* and 75*. The leads vary from i few inches 
up to twelve inches, while a few rolls of quartr, generally auriferous, 
reach eighteen inches in thickneas and pitch east like the antiellue. 
A great number of leads lia% en1jw]y been uncovered and some w hich’are 
auriferous were pronpected along their course for short distances by 
open cut? or hIiaHow p5ts» hut no important mining developments hnvu 
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jet been undertaken. Hich floet baa been found at diSeneat pointa Risk 
along tbe anticline and further prospecting will undoubtedly uncover 
veins of workable value. Aa far m present developments liave gone, 
the zone of special enHchmeiil appears to mn paralle] and cloac to the 
anticlinCf but it ia hoped that fuller inforinatiun on thh point can be 
given when tlio rtnrvojs are plotted. 

riARRinay covk t;OLi> DtsrniCT. 


j nhiift 
me. 


On the Boak property a vei-ticaj jshaft, titarted on the apex of the li.^rrijfcEieovft 
«outh anticline at the aonlh end of area 384^ had, on N oveniber 24, 
attained a depth of feet and ent nine new saddle s'eins, ranging ouxt^tu-Ei 
from one to aiK feet» all in whin, no alate bsving yet been cut+ Tlie 
quartz on the apex is coarse and contains sulphides but doe^ not ap]H54ir 
to hold free gold. The company opemting intend to sink to greater 
depth before crosA-cutting to intersect the south legs of the saddles cut 
in the sliaft, where they udll be found amalkir but imdoubtedJy much 
richer than on the apex. 


OLDIIAH tiOLD DISTRICT. 


Ijfl^t summer the water wa*? pum^irecl out of the old workinga on the 
Sterling barrel lead, situated on the east turn of the anticlinal fold, and 
the opportunity was taken to viylt the developments made some twenty- 
five reai^ ago. Two alopea or inclines starting from the same deck- 
head have been sunk on the eosteru dip of the belt. Tl>e most south¬ 
erly of these is 250 feet deep and at the bottom it i^ 120 feet from the 
northerly slope which if? 430 feet deep. At 112 feet from the surface 
in the latter a tunnel is driven east along the anticUrial fault to a 
vertical shaft situated 264 foot froiii tha mouth of tlio slope. ThU 
shaft is about 120 fc^t deep and is reported to intersect se%'eraJ saddle 
veins, which oould not^ however, be obsjcrvcd at the time of my visit, 
as tlie shaft hod not yet been cleaned up. This oiay 1>e considered one 
of tho earliest nttemphe made in Nova Scotia to develop new under¬ 
lying sjkddle-veins on the anttcline. A null teat of 33 tons, recently 
taken, gave 85 ounces of gold, which la very encouraging. 

It is of interest to note, from information only recently obtained 
that the vertical shaft sunk, some twelve years ago^ on the anticLLnet ut 
area 103 of the Napier property, attained the depth of 214 feet and 
inters x'ted seven new underlying aaddle-voinH which do not crop at the 
surface, tw'o of w^hich are reported by the operator to have sEiown 
quartz of a sufEciently high grade to Justify further development. 
Judgiiig from the surface devolopmenta already aocomplLshed in the 
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dietrict it m^ould appear that the dome of the anticlinal fold^ to the 
weift of the Black brook, in the vicinity of the schoolhoiOief h the moat 
advantogeons location for a deep te»t shaft. 


HOUNT VNIACSe OOU> PIKTRICT. 


rich qiuirti 

CElltnr4M 

pnjvtd* 


Uiu^kc Aq examinatioD and a survey ^’ere mode of the oM undergrooad work* 

W(v “d of recent operatious on the West Lake property. Sections were 

^ prepared and two are here reproduced^ Nol 849*. The general (section 
abowa four crumples of rich quartz operated on a suiH>rdiiiRte fold, 0&D 
feet south of the main anticline, which have evidently originated dur- 
ing tlie folding ef the strata and are probably underlaid by othcT^ as 
rich and as Urge^ The atrucLure of the fold would lead to the con¬ 
clusion tlmt the several unproductive veins and alate belts uncovered 
at the aurfaee to the north of tlie Borden lead may also form large 
deptkslta of quartz and bwouie rich in gold on underlying crumplea. 
On my recommendation the company b now jinking tlie main shaft 
on the Borden lead below the crumple to internect Uie underlying 
crumples. 


At the Hurrane Point and North Star miim the saiue conditions 
exist and the rich quartz crumples already w^orkad at both mines are 
undoubtedly underlaid by a sueceBaien of others which are likew i^ 
very promising for deep and permanent mining. 


FrvtniMf^ This sucl'^ew&ir.Kn of crumples ofTers a great field for future operations 
dr-vp uiiiQiaf^ ^ large ^cale and may be developed most advaiitageoualy by an 
inclined sliaft along the axis of tlie fold or by a vertical shaft ntink at 
a certain distance north of the outcrop of the fold and by a succession 
of croea cuts at different depths to intersect the crumpk^ 


€hlt\ Tlie production of gold from thu Wtwt lake and Xugetty cniin- 

ptB is— 

LHS ct£t. )t iSwt> 2 gjif. extracted from 1472 ton:; cnuJiod. 


Tb*t fium the Utirtlen cniiHple ii— 

2991 oxn 10 dwbft. fitma 2121 ton* enudied. 


Orijrip ot The tw.> weetion* illuntmte beautifully the intimjite relation between 

■ the drpoeitkin frf tho ore bodi« and the structure of the Ktratn, and 

give aortf evidence on th# origin of gold. The rich oro-bodie* are 
conflited to the slate helta at the ci umplca, pitohinj; eastward under 
IS'. The auriferoo* quarti cnjmplw are wunectod slonjf the a*i* 
plane of tJlie fold by quarti rtringen, (^e«iljy barren of gold and well 


■Thr «( ihe pneral ibould fiwJ W fl. h.t»El 26 ft le wi* incK 
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i;;alUj<l ** f«iederv bj IoemI olinm. From & i.!oH qttidy Uiese "feeder* ** 
in th-B and g<ild diutrkrta we are lis$d to the cvficlujfbo that tJie^ 
are the chaanelHi through which c&me the uptt^rd moriri^ walm which 
concentrated the gold and aa&oeiated mtoerplB^ dnall j depouted at the 
most favoDjable pUcea in certain Bkt« bdta along the apei of the foldif^ 
ronatituting a well dehned zone of BpecUl enrichment. 

CYAXIDE PROORSB WOH KXYKACnOX OF nOEP. 

31r. H. SL Badger Tma Iatel_v introduced in Nova Sctjtia a eyiuiide PrActieat 
proeeoa for the extraction of g^dd from the taiJingH of the qourU mills 
which wero forinurlj loeU Old filings aoenmuJated for yt^rq 
new tailings Btreight from the mill have apparently Ijeen treated 
yuccessfuly and profitably by this process at the CarlboUi Richonlsou^ 

Leipsigate and tlie North Brookfield minea. 

The intrudiictiou into Xova Sootio of a practical procerta of ojcttac- 
ting gold from the uulphidea contained in the tailings iiieaiu^ inuch for 
the aiiccet^ul fuluro of gold mining in Uio province, especially in the 
coaeol Urge low-grade ore depoaiU^ stuch ha tlie Hichartiaon, DoLUvrri 
Bloenoae Jfc-p where there h only a Htnall margin for profit- 

CydnufiT Piatki €U the Mic-Jftio Afim^ Laipftffaie —^At this mine OvkRkijs 
a evanide plant has been in opemtioEi ainro Imit Februarv, with ^ 

■ * Till .’IM iDine^ 

apparent auL-cciH. It mdudiiA four troatment vaU 1 a x 5 feet for sand 
tailingH and two settling tonics for alimi^ T^ie aUmcH are not treated 
at present* but the intention is to elaborate the plant bo that thair 
values may be extracted Uter. Tlio strong nolntion {'25 per cent) is 
allowed to cover Uio sands about’ three Inches, and after Joaehlng, a 
sLrt^ngthened gradually^, until it conieH out at the Btopeocka the same 
strength as going In^ The sands are then washed and the total period 
of leaching, from the time the strong aoiution flows into the tank until 
the clean water conies out in the launders, is about 30 hours. These 
tanks hohi nii^ly 50 tonfl and one la filled and one emptied each day. 

At present ** stock is being taken from the old t^Ujugs bed as well as 
from the plate discharge, 

Tlio following notes and figures wdlb no doubt, prove intereKiitig, hx 
the apparent success of the work at this mine maj be rejjKateiJ at 
many other localitioa.'* 

■The fncts wero kindly furnished by Mr. H. S. Bodgerp who is in py ft T^jtrr's 
charge of the milling plnnt at tlie Mic-Muc mine. uncya' 

^ ° ^ ntds \mxemm 

' The gungue of the ore is a calcareous quartet, coentaining slate and 

■fjouge.’ 


* Repem I>r]vt. of MLum, Nova SoQtia, ISO^ 60 . 
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*■ Bv the ore giveft per ton ? 10- S8 wurtB of gold and the con- 

can tra tea are t^nlphides of iron, copperi lend and zinc- 

* By amaigAimtton it h f^^Tynd that tlic beat recovery that can be got 
on the average wag about ST.08 per ton. 

C Ahid^t > 1*111 "WAS therefore decided, ftft^sr experiment, to pul in a cyenklo 

tttlliKL^ plant. Thin was completed in February, 1908, at a cost of #5,000. 

The plant has a capacity of about 50 tons per 24 houra, and operattonii 
were commenced on Fohniary 22. 

‘The idea m to eventually treat the tailings from the raiU plates 
alone; but in the meantime the old bedis are alap being treats. 
Difficulties are met here aa the ‘shnF[w^ and ‘ aUmet? ’ often lie in 
j^par&te layers, and mixed io places with organic raatteri JtCh, which 
retards ludviatioi^ 

^Altogether 5,104 tons of stock valued at #8. i8 per ton, or a total 
value of $18,295 were treated, and an OKtraction inade of 74’9 per 
cent.j equalliug u'l hHowd by the nnnfc returns S2.85 per tom 

*Tlie total emt of producing this is #1.05 per toUt divided as foh 


lows;— 

Labour for charging tankHr,. +, ^ -..8 0 26 

discharging tanks...... 4 + k ^ ^> 0 09 

TeohDical staff, including mnaagoment-- 0 h84 

Cost oE chemicals, per ton —. . *----- 0 38 

Time for precipitation.^^ . 0 03 


Aveir^ value 
trf bultpon prf> 
daCrd- 


Totttl coat per ton + p *.. S I 05 

‘It must be borne in mind* as stated above, that alwut half the 
st(Kt treated was brim Bio old l»da, thus considerably raising tlie coat 
of treatment m weU m lowering the percentage of extraction. Again, 
the mill taLiings contain about 50 percent of slime^ worth about $2.25 
per ton, or say #1.15 per ton nf ore. At present the recovery tmm 
thcftc is veiy limitedt but as aoan as po^ible, arrangements will be 
made to sepamto these properly and treat them to advantage. 

" The average value of the bullion producetl by the cyanide prCpcess 
at tbia mine is #16.26 per outioc» compOfied of 


Gold m ^ . ^i+fc+. + ..p 

Silver. +. ^* *. + .... 

Base meula: 

Zinc 
Lead 
Copper 



I + I 


793'90 parts, 
126.00 


61.10 “ 
1000.00 
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£o<j Irm Ore , — Seveml di^pcmiU of bog iron are haii'e been ob«ervi>d 
to o«ur in lo^ ^mpy plncea g)enemlly overlying bolta of the Upper in rfjilifsx 
fllttte di^-isioD of the gold-bearing rocka, from whicli they originated by 
the decomposition of the iron salphides eontained therein. Eleven 
epocimens of bog iron ore received from itr, F. J. Tronioine of Halifax, 
have been anal}^^ by Dr. G. Ohnstiaii liofirinaiiri, as follows:— 

Ip 2, 3 and 4, Guysborough Koad, KnoddFs Farm ; No. 8hip Harbour 
Rond, ea^t of Muj^i|uodoboit ; No. three miles of Block Brookp 
Musquodoboit.; No, T, Hill Top^Muiitiuodoboit; No, 8, ‘ BogpVMuaquo- 
doboit; No, 9p Black Brook, Mu»<|u^obQit ; Na 10, Bcddan’a Form, 
Newcomb Comer, Musquodoboit \ Na 11, Fall Eiver, north of Woverlyp 
Halifax Co. Elqual weights of material were broken off eaclii specimeQ, 
finely powdered^ and most thoroughly roUech tliereby ontiurLng a fair 
average sample of the whole eleven specimens* An analysis of this 
gave 


Ferric oxide . .,. +, + ^ , h G4 '04 

FerrouB oxide* *.*.*.,.....*,*..,*.***,, 9-27 

^langanous oxide .... .... 2^14 

Alumina . Cm 68 

Lime+,. + *, + + . ^. 1 ■ &fi 

Magtiosia . . ... .^..**h + i O' OS 

Phosphoric anhydride ... ... 0'04 

Sulphuric anhydride * *.. * O' 30 

fjilics ... ^ ' 65 

Water, hygroscopic ..... *,.. . __ _ 3 ■ 37 

Water, combined ^ i * , i - ^ . . ,* * ^ * * 10' 53 

Organic matter .. 3^22 


vjiit liy 

DrHolTiaMn. 


101 47 


Metallic iron +, ^_ _ _ ^ , 52'04 

Phoaphon^n . + ^^, »*».**,,,.* ,* ^ 0' 17 

Sulphur .*..*..**.* i * 0*12 


The foregoing analysis shows it to be an excellent ore of its kind. Arvaim^y^d 
Cei-tain bog iron ores from the province of Quebec have boon found to 
contain tlie following percentages of metellic iron —Ore from Petite H*.nUr 
Cote, Vauflreuil, 52'15 ore from C6te St, Charless Vaudneuil, 53'86; 
ore from St. Maurice Forges, 54-32, 52-01, 45-36 and 54 ■ 3fi rcifpect- 
ivoly; ore from Upper Kocky Point* Ear(lle}s 54'46. 

In Hants and Lunenburg counties my a^liUiibs Mears. A. Orj^nitw, 
Cameront J, McGi Cruickshank and M, H. McLeod, were engaged the 
whole iiiummer surveying the head waters of the Indian, Ingram, 

Middle and Gold Etverss flowing aouth into the Athuitic, and those of 
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the SK C™x fttifl Avod rivers, ramiing DorthwAid Into the Bay of 
Ftindy. The area sarveyod eorerB 360 f^uarc mim and completes 
«heet« 72j 36 and 87 which had boen Mi i^o^urveyed between ilr* 
Fletcher's work to tlie north and my own to the south. This com¬ 
pletes Halifax and Hants counties, whUe Lunenbur;^ is also all 
surveyed with the exception of a small area at the west eomer of 
the county. The country is underLiu<l with granite and is for the 
most part vf^ry rough with huge blocks and debris of this rock strewn 
all over the surface, making travelling very dllhcult In !Nova Scotia 
granite is not generally considerefl a favourable rock for the occurrefice 
of minerals of economic imj>omnce^ nevertheless several minerals have 
been observed in the vicinity of New- 

Float of mangnnese ore has been dbcovoml at sevemi places to the 
north-east of New Hoss which point to important deposits. One mile 
west of Wailaback lake a vein of this mineral was discovered a few 
years ago running in h northerly direction^ It lias been mined to the 
depth of 112 feet and some 50 feet in length. At the outcrop the 
vein is wholly composed of limonitet '*'hich posses at the depth of six 
feet into an association of specular iron ore and manganite and^ a few 
feet deeper, into a mixture of pyrulu^ite and manganitc- A similar 
vein has been slightly prospected about two miles further to the north¬ 
east. Molybdenite, ziinc>^blendF^ sinokv and black quartz, fluor-spar, 
calcite, mica, tourmaline, garnet, acapolite, pyrite and chalcopyrite 
have also been observed in v'eiiia in thegraniter Magnetlt-o and argeu- 
tiferous galena were found In the drift, and deposits of day aultable 
f<pr the mannfucturc of building brick occur at eeveraJ plocea. 

A patch of the Cambrian gold-bearing slate and whin from one to 
two miles in widih and 15 miles in length occurs in the granite to tlm 
north of the roail leading from Vauglmii to New Rees and crosses 
about the middle of Wallaback lake a here iseveraJ quarts veins w^ere 
obser^'ed^ one of w hich is said to have show^ goldn A dyke of frag¬ 
mentary whi te quart zose rock, cemented with r^ jaqjer, susceptible of 
taking a gowl polish, occurs half a mile east of New Rosa where it 
ranti north-easterly and hm been quarried to a small extent. 

This granite region la genemllj well timbered with spruc 3 o, hemlock 
and 9<>rae pine on the Itead waters of the Indian, Ingram, St Croix 
and Avon rivero, where lumbering is pixieecutecL Alluvial »oil suit^ 
able for farming is not found over any large are^, eiLoept on hills of 
boulder clay and along tmriow intervnles, but a great number of large 
hajmmrahea ere foumi on several streams. 


aiJiqSiARY SRFQilT 


m A 


KliJ 


CHEHIHTRY AX|> HIzr£RAL4K^ir. 

3r. G. (7x 

Keportin^ od the work done io these branches of the Burrej a opem- Work of 
tioiiB, Dr- Hoffmann says:— kl^^ry- 

* The work carried om in tl>e ehemical iHbomtory during the pusi 
ycir h&s, conformably with the practice of preceeding years, been 
aliiKi^ exclusively confined to the examination and analysis of Biich 
minerals, Ac., Ac., as were likely to prove of more or less ecoaomic 
value and importance. Brierty ^uiTiniari3^l it ombraoed : 

* Analyses of several varieties of fo$sil fuel from varions parts of uf 

the DominioiL, that h to say—Of lignite, from near Halbdte^ as like^ 

wise fincun Koche Fencce, ^uris river, in the district of Aasiniboia } 
from Knee Hill creek, a trlbutaiy' of Red Deer river, in the dbtnct of 
Alberta, in the North-west Territory * and from nc^r Enderby, Yale 
district, io the province of British Columbiiu Of coal, from the 
Springhill dlstrlctr Cninberliiod county, and from near McLellaii'a 
bfook, Pic ton county, in the province of Nova Scotia^ from the 
vicinity of Morley, anti from the north fork of the Old Man river» 
section 35, township I Op range 3i west of the 5th inltUl meridian, in 
tlie district of Alberta, North-west Tenritoiy; uimI of an anthracitic 
coal from the iiortli-we^t i^uarter of section 29, township 24, range I Op 
w«it of the 5th initial meridian, also in tiie district of Alberta, North- 
w^est Territory* 

* 2. Analyses of the follow^ing iron-ores, namely—Of inagnctite, from Ot 
near Pinchcj^ ci^k, mojtera slope of the Rocky Mountains, district of 
Alberta, North-west Territory; and from near Enderby^ Y^oJedistrict, 

in the provmce of Britiab Columbia Of hematite, from the Et^ky 
Mountains, south of Blairmore, district ol Alberta, in the North-west 
Territory; and of clay iron-stone from Collins Gulchp Tulameen rivert 
Yale district^ in the province of British Columbia. 

* 3. AnaJysst^Sjpartial,of samples of coppr-oro from—Wfistpcirt, DIgby of confvr^on^ 
ccmntVt in the province of Nova Boot la] York county, nnd from lai 

Tfite, Charlotte county, in the province of New Brunswick; from tlie 
townahip of Orfonl, Sherbrooke county, in the province of Quebec; 
and from mining location No. 2961 j R, 455^ north-east of Schreibetp 
district of Thunder BaVp in the province of Ontario. 

*4. Analyses, in regard to niekcl contentt of many sampler of 
pyrrhoUUs among which was one from tJie we«t-half of the tenth lot 
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of th& fourtli conoesiion of the towmhip of Oldens Trontenac county^ 
in t^»e province of OnUrio, which waa found to coeiuln 1^92 f^er ctnt 
of nickel. 

*5. for gold and silver, of samples of inatenal from filin* 

hill, near Jan. MacMillanlake, south aide of Eaat bay^ Cape Breton 
CijUfiiy, in the province of Kova Seotia; and from Warren's Landing, 
yimsj Point, northern extremity of Lake Winnipegn in the diistrict of 
i^aHkateh&wan, North-west Territory i as llkewi'ic fr\tm many other 
JocMiltties, 

‘ 6. Anidytj^jj of building stopoA, that h to say, of a limestone from 
the immediate vicinity of Phillipeburg, on the east side of MLssisquoi 
lake, kiwnshipof St- Amiand, Mlssis^noi county, province of Quebec; 
and of a Mmestone from CaiwelFs <|narrT» Bryson, lot thirteen of the 
first range of the township of LitchlieldT Pontiac county, also in the 
province of Quel>ec^ 

* 7, AnatyiK's, i)artial,of several graphitic schism fromi among other 
placed, tlio farms of Donald Melnnls and ilcSwcen, Big brook, near 
’VVedt Pay rood station, Jnvemeira connty ; and from near IWid&ck, 
Victoria county, in the province of Nova Scotia. 

* S, Analpfes of natural waters (with tlie object of ascertaining their 
suitability for economic or technical purppsoH, or poesible value from a 
medicinal point of view) from, anioiig other localities :^A ijpriiig at 
Brook villagi;^ about seven mileK oast^south-east of the town of Mabou, 
Inverness county ; an I from a well near the post oftice at Cmnvilla 
Centre, Annapolis county, in the province of Nova Scotia; the How 
Spring, on the fifteenth lot of the third cone&ssion of the township of 
Fit^roy, Carleton county, in the province of Ontaiio ; as Hkcv^iso fiom 
a iioaring in Conrtright, on the eighth lot of Front street, or Front 
concession m it h sometlmas called, in the township of Moore, Ijamb- 
ton county, also in the province of Ontario; and from a hot spring 
near the city of Vancouver, district of Now Westminster, in the pn> 
vince of British Columbia. 

^ 9. MiscoiLanaous examinations, embracing tfie examination, aceoni- 
3 >anicd, in many iiistance»p by a partial annlyNis, of such matoHal as— 
Bog manganeae (from Prince Edward Isbiid), bog iron ore (from the 
province of Quebec), coals (from about four miles south of the towui of 
Windsor, Hants county, and from Debert river, Colcheeter county, in 
the province of Nova Scotia; and from two north-west of 

Flowers Cove, Omnd lake. Queens county, in the province of New 
Brunsw ick), limeatone (from tuvir Winebor, Hanb county, Nova Scotia), 
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^haJeA (from Peterborouj^h, county of Petcrborangh, and from the tenth 
lot of the fourth concosaion of the township of Cartierp district of 
Algomap in tho provinoe of Ontario^ etc., etc. Also the exanairmtion 
and toasting of numerous samples of clay in regard to their suitability 
for the manufactuTe of bricks—ordinary building brick, or fire brlefc, for 
pottery or other from, among other, the following loca lilies :— 

Near Baddeckp Victoria county j Irish Cove, Hiehmond county, and 
some localities in Hsnta county, in the province of Nova Scotia; 
from Dutch Volley road* Sussex, Kings county^ in tho provinces of 
New Brunswick ; from near * Tho Biwk ' villa^, in the ti>wnship of 
Clsrencop Russell county, province of Ontario; and from the north 
bank of the Red Deer, south-east quarter of section 2Q, township SS, 
range 2T, west of the 4th initial meridian, in the district of Alberta, 
North-vest Territoty* 

^ In addition to the foregoing work» fi ve hundml an<i thirty-sLx 
mineral specimens have been examined and reported upon more or less 
exhaustively. Although this is numerically leas than in the preening 
year, the actual amount of work involved was vety much grmter. 

Very many of the Bpecimcos itt queatiou were brought by vigitors ^ the 
greater number, however, were received by mail or express froui resU 
dents in more or less distant parts of the DominJom 

* Tlie number of lotteiw penionally written—chiefly of the natum of ODrreBpcii- 
reporla, and embodying the results of examinations, analyse^ or assays, '**^”*^' 

as the case might be, of mineral specimens—amounted to three hun¬ 
dred and six j and of those received, to one huiKlred and fifty-eight. 

* T have been moat ably agisted by Mr. F. G. Wait in the geneml 
work of the laboratory. To this ho bus applied himself with eonsider- 
abie assiduity, and, as a lesuJt] accompHshed much in the way of 
analyses, partial and complete^ of mineralis and natural watei^ Sn 
fioJdition to having carried out a great variety of miscolianeou^j examin¬ 
ations. Mr. R, A. A. Johnston also rendeniMl valuable aid in iho 
carrying oufc of analyses during the early part of the year. 

^ In the w^ork connected with the mineralogieal i^tion of the museum 
r have, for the first eight months and a half of the year, that is to sftv, 
up to the 1 Ith day of September^ been assisted by Mr. It. L, Brwid- 
bent, during which time he was engaged in the labelling and cataloguing 
of newly received gpecimens and in the inaintaLning of the collection 
generally in an orderly comiition. 
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‘ The addition to the oiinemlogical and lUhoLogicol F^ectaDn af the 
during the p^t year enihmeed s— 

A. 

A sectional model of the gold district of Goldenville, Ko^a Scotia j 
made by E. Kv Fatrbault, B. A.^ <frc,p of the Geological Sun'ey. 

Chalcopyrite, from the twenty-aLxtli lot ol the first range of the 
toaTiahip of Hatley, Stan^ftead ooantyi Quebec, 

Clay iroD^tonei from the aoK^lled twenty^feet. »eain of co&l on ColLLns 
GuIcK Tulameen rivert Yale district, B.C. 

Coal, from the I>Erbert fiver, Colchostar countyt 
Coal, from the Bailey and C.^W, Wetmore lot, two miles north- 
wetiterlv of Ftowera CovOt Grand lake^ Queens county, N.B. 

Coalt from near Motleyt district of Alberta, H.W-T« 

Coal, from the north half of wjction % towiwhip 111* range 22, west 
of the 4 th initial meridian, district of Alberta, NAV.T. 

Magnetite, from the eastern slope of the Rocky Mountains, near 
Pincher creek, district of AlU'irtA, Jf.W.T. 

pYTrhotite* from the west’half of the tenth loth of the fourth con¬ 
cession of the township of Olden, Frontenac county, Ont. 

B 

(Coii^ct^ bff m$mber§ of Me staff' engt^td in ^Id-iwrA in 
conil4«fto^i the Survey). 

Ami, Dr, M. i — 

Sand, from the wind hills near Wellington, Prince Edward iJOunty, 
Ont 

Brcudbent, R. L. 

a. Magnesite, a series of spedmeus of, from various lots and 
ratigos of the tow'nship of Grenville, Argeuteuil county, Que. 
L Fklenito, from the fifteenth lot of the ninth range of the toa^n- 
ship of Grenville, Argentenil county^ Que. 
c* Aitmiony, native^ from the Duflerin mine, on the eighteentJi. 
lot of the first concession of the township of Madoc, Hastings, 
county, Ont. 

d* Linicstone, from the thirteenth lot of the first lunge of the 
townsihip of Litchfieldt Pontiac connty, Que. 
e. Lime, prepared froiti the same^ 

D^mling, D. B., B.Ap.Jki. :— 

liileau-aiithraoite, from a scam on the South Bi'anch of Sheep 
creek, aeotion 11, township 19, rouge 7, west of the 5th 
initial iiiftTidian, district of Alberta, N,W,T> 
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Fletcher, Hogb^ B- A.:— 

Core of Baodatoae cODglomerate from & boring at Bear Brook, Add^tiunft to 
one mile and a half below the bridge over tlie East river at 
New Qlasgowp Pictou coant>% N.S. 

McConnell, 11. G., B.A. 

Clay, iinderj frota a aeam of lignite on Rock creekt Klondike 
river, Yukon district, N,W.T. 

MeKinnon, Allan T- :— 

Gypsum* several blocks (jft from the WentwortJi quarry, 

Hanta county, 

fi, MangantU^ several specimens of, from Bridgeville, Rawt river, 

Pictou county, N.S. 

c. Limeatoue,. several speelmem oft ffom name localit}' as the Imt 
mentioned, 

d* Gypsum, sev'eral groups of crystals of, also flt>m BridgcMlle, 

East river, Pictou countys K.S, 

0 . 

f ajf 

Blue, Jehu, EuntU, Que. — 

Vivianitc, from the twenty-fifth lot of the second range of the 
townnliip of Hatleyi Stantstead county^ Qne. 

Haycock, E K, Ottawa^ Out :— 

€k>ninduiu* from the fourteenth lot of the ninth coneesdon of the 
towTubip of Methuen, Peterborough county, Ont 
S 0 UC 8 , F., Clinton, B.C. : — 

lignltificd wood* from the Barsedy Gold Mining Company's pro¬ 
perty, Horsefly river. Cariboo district, B.C. 
lo^addition to which, Mr, Willimott has receivedt for the purpene 
of making up collecttona, from ^ — 

Mr, D. FarrVjOf Perth, Out— 

3heU marl .... . ^5 pounds. 

Mr A. McNeil* Halifax, N.a.— 

^tibuite ..*..*...■*** *.. . . 100 

Mr, Alkn T. McKinnon, (Survey)— 

Specular iron ore. , * *, * * 700 “ 

Matiganite .. ^ ^ ^^. .TOO 

*Tii the early party of August* Mr. C. W. WDlimott was engaged id Work by Mr. 
preparing a collection of minerals for tlie Dominion Exhibitian, tlion 
about to be held in Toronto. This he very successfully accomplished 
by about the middle of the month. As a reeult of hia eflbrts he 
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succeeded Id bringing together a lliw series of specimens illttetmtive of 
the mincnLl resouTWt of the country. Tliisij which H-eighe^l in tho 
aggregate some thirty-eight thomumd poun(H w-aa forwarded hj liiin 
to Toronto, and he Idmaelf folJow^od sliortiy after to superintend the 
mstallntion.^ which waa aceomplished in a very ^tisfactory manner. 
He remained in charge of the collection until the close of the Exhibi¬ 
tion—September the 12th, when, having attended to the packing ami 
rcforw'Brding of the same to Ottawa, he retunuxl to his cuatoinary 
duties at the Survey. 

* Previous to entering upon the foregoing w ork he w and sliico 
his murn from Toronto has been, engaged in making up coLIectiona of 
minerals and rocks for varioua Canadran edu<^tional institutions. 
The following is a list of tliuso to which such collections liave been 
sent -—^ 


PaUicvdvwl, Nflwtown, Kingi Ci^, Nrh, 


Nunjbbr 
of iipociiue'iidv 

w 


nowD, Kinjn , 4^ r .. n. ^, -.. -.. fo 

McKeou^b HhaaL CbatluUn, Out.. . . + ^ + + ^ i.. . . 4 - ■ . ^ ^- 100 

Public bqHooIi RnKLaacIi .. +... 4 .. .. IDO 

LLtenry Initituhi And ^bpot ni Ati^ St- HjH^intbe, %3e. , ~ 100 

iJilfh ^bcpol, BiurMtcKn, Qu*,. . . .. . -. . - . 100 

i>uiidum Miucum liainiituDp Onl . . . 4 - ^ 104 

TkljKuibfui|^4 Cbit .. ..r.. +4 +4 ..h 4.104 

Cnrigbtcm Scbooli Ottnum One. . .#+p.. . + 4 . . .... 100 

Hleb i^lkooi, Uxbiidfire, OnC.r ■ - - . .. . 100 

flicflincHid Coonty AiSMlftwy, Bn I'etem, Cupe Bivtcn Ca, 
N.S,-_.. . . ... 

High Sclnwlr Ncrtb Ont. 4. . .. -- - --- 

LTiniilint] CoavGuri The Pinp?, CUdkpm, Uat, ,, , 

Uiffh Sebexh V’ictmA. Ont. , . 4 .... -. ^ ... . 

StAnford &itfb Niagara FiU% Oat. ... +.. 100 

High School, .. . ... ...... IW 

MtitvbBjOPftHmetScbt»4 OttAWR, Onfe, -.....+ ...... 

Mi^h Sebool, Quebec Ciiy, Q^io. ... . . ..* 

Mrael School, GaniHwqtki, Ont ^ . 4 . .... 

Hiph School, Sydney Alttif#, Cape Breton Cournty^ N.S, 

Ml. Lcluifl Acadspniy, (iuebec Oity^ Qokt .. . 4.4>. 

High Bchooli Fcfftagie, Ont . .. ................... 

Conwiate loAtitute, Samia, Onl. . ................ 

ArchLiNild Stieet Sobool, Ont. + + .. 4........... 

Public School, Srwlctows^ F4bL| . ................ 

ColletiKote IruritUte^ Cobourg, Out. ......... 4- - .. .. h + - 104 

Nkniaa'A Street SebooL, Aniigoni^h- . ... . 75 

C^egede Valleyfield, SaJabcoy dr vallayfirldt Que .v-.. lOO 

St. J. B. DfSaJle AcwIrfrajpOttAWa, Unt, ...... .... 104 

rh* Ladloft Colirgv of the tApdgTfgatlon, VktCiriavilW. 74 

Ooavmt dr U Congrrgmtkmr Arthabukavilk, Qur. r,- - 75 

District ?icv 2t Panih caF St. Jamre^ CTbarkitU- County, N,B» 75 

3l MAbchkSchc^.St. J<^n,N,B .. . .... 100 

Frra Avtttiu#S cIkio 4, Ti^jnk»p Ont .. ............. 104 

^nrth Bydney Acuiemy, N. Sydney, NrM. . . .... ]4l> 

PubJis] Sdtool, BmLtbi]^BllA, Ont ..- r ... 104 

Wuitaide Schwl, Now WnCmLnatorp KC, . r... ... .4.. r.., tOO 

T 4 A H e ■ a b-fa ■ .H ^lT M 111 M..A-id ^ 1 ■ I i .dh QQ 

100 
100 

Du^rriEi Seboot St. John, N. B. .,,.. ........ x .... 

Thu liutituio, WiMt Bimnwich. . ..... 75 

AcftiliaTillo We*t Arichnt, C.B-, N,S. ... 75 

Tatal nwcfibeT pF apectinen.^.,, „ * 4 + i •. x^0^^O 


104 

104 

75 

104 


100 

104 

75 

100 

100 

100 

too 

100 

75 


iveiuiQeocticcif. ow vvcatmLikiter, f5kWr .r.^. ■■■■r4..r-r.- 
Gacill luatitutr, VRlJfljrfirSd, Que.-. h .,... ^ + #,.- 

High School, MqnMtf^, P.E.l, . . 

tiawreDOiatofmBchodl, LAWTeucetoim, X.S. .x + ...,.x .xx.x 

























l &a A 


■ICLti] 


WoBJC or niR Mkvrs Bectios. 

Mr* E. 3. IngalL 

On the wort of the MiiioA Bectii>iit Mr. Ing&tl reports m foliowa :— Sl-ck af 
* Tlio work of the 3!iiie4 Seetion has been contmued dotig the linoa 
followed in p^at year» nnd the staff has beep occupied with the liBual 
coUectioD of data, statLstical and technical, rektiog to the mineral 
industries and resources of the country and with tho work of preparing 
Jind putting through presi the annual report on tliose aubjecta. * Ah 
usual, a statement giving a close approxjnmtioa to the niinerd pro¬ 
duction for the previous year was prepared in advance of the detailed 
general report and issued on the 27 th of February, Tlie full report 
for wiu5 completed and published early in December and eontalnotl 
besides the usual statistical data imd explanatory material^ special 
articles on coalp infusorial oartli, i^lt, zinc., etc., simUar to those 
embodied in former reports. 

Taking Canada as a whoK the minin^^ induistky' hm been fairly active 
during the year just dosed Compared with 1902, in itome depart- 
uioiits there has been on Increoae in quantities produeodt but a decrease 
in the prices obtained, while m others the opposite conditionsi liave 
prevailed. After balancing these results against one another and taking 
into cocbideratioD improved, stationary and retrograde conditions in 
other br&nclLes, the nett shouting appoafH to l>e a slight falLtag off in 
Die total value^ As a cka^ tho totals of the metallic products decreased 
both in quantity and value, although copper and nickel were notablo 
exceptions in both respects. The total of the non-metalJic minenil 
products showed an incressCt hut not quite sulhcient to oth^et the 
ilecllnc in the metAllic elos^ so that in the grand total tliere ap^pears 
to have been a decrease of about one per ceut in the value of the outputi 
which ameuntedi to about sixty three and a quarter mill ion dollars 

The relative values of thoae individual produeto, enoh of which lUiiktive 
BTUOUuted to upwards of a millioD doUarn, were in the following order : 

(1) gold, {2) ™1 and coke, (3) copper, (4) budding materiiil, (ij) nickel, 

(6) silver, (T) cement. GoUi and coal constituted far the krgeat items, 
amounting to about 30 and 26 per cent respectively of the total The 
diminution in the production of pkcor gol<l in the Yukon territory 
amounted to about 2| millions of dollars on account of the progressive^ 
exhaustion of the richest deposits^ but without a corresponding reduc¬ 
tion in the industry ikelh 

In connection with the dkruuiions which have taken pkee at the thods 
»e^ion4 of the Canndiim Mining Institute as to the correct, way of iidopt«d. 
16 *—■ 13 * 
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iUttstwting th« value of Cjinada's mineral producla, it inay be aa well 
to meDtion the standpoint adopted by the ‘Mines Section in its treat¬ 
ment of the subject. It was agreed that it i* chiefly essential to cor¬ 
rectly ascertain the ijustitities producedi eliminating all possible errorSf 
and checking where possible by railway sliipmcnts, etc- As, however, 
c^uantities of such various substances cannot be added togetiier it is 
manifestly necessary fur the purpose of making up the giand total to 
adopt (tome baaia of valuation which shall be comparable from year to 
year, so as to rightly illustrate growth. For the metallic ores, whose 
only uses arc as sources of the metals and which are of such varying 
constitutiont the final value of the amounts of the metals contained in 
the ores is manifestly the only common denominator or standard to 
which they can be brought. This is the method adopted by the 
United States Government and by that standaid publication "^e 
Miners) Industry, issued annually by the Engineering and Mining 
■T run rTtal: of Xew YoflL 

Whilst otlicr reliable authorities may properly adopt other methods 
equally correct and legitimate, with a view to iUustrate the mineral 
industries from other stamlpoints, it Is believed that the above method 
best meets the needs of this report- It must he borne in mind also, that 
this applies only to the general tabulation of the country's total min¬ 
eral production of all sorta, and that in the Sectioa'a full annual report, 
the details rdating to the diflercnt mduatries arc given in the body of 
the publicitioiL 

For tbe non minefAlA It Lb manifcist th&t on\y spot vaIucs 

caD be AJlopted. They are pnicticAlH' all as such and their value 
\a a very variable quantity! o^ten, jw fAr as the cemsumer coiiceraed, 
tiiAdc up mofttl V of coat of carriage to tlio poiot of (.-oariuiapt Lon- Thus 
the aaine mat^rml weelH Wc widely varying valu^si At dUTereiit 
pointA. The only other UaIh would be to valno the at ita 

point of departure from tbe producer. Thi* Ia found still to be only a 
rough Approximation to aniformityt aod each AeparAtc aubstance bus 
to be considered by itaelf- AVhere there Is. noiwfl point of ahipmcnt or 
dujtributlon common to n district^ a more definite and uiiiform 
method can be arrived at, os with the pboAphate of Quebec which was 
all handled at AlontroAl and the price waa always quoted f,ab. at that 
port. 

1 fc must also be homo in mind tliat no preaentment of dati, statis¬ 
tical or otherwbfO, will meet the varying needs of the people likely to 
be interested in tlje subject. The ctuisumer is Intorcatted cbieAy in the 
price he baa to pay for the article^ the producer in tbe value be can 
rcaUice oa hia products. Tlte main thing is to have the fundamental 
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data f^rrBct and to adopt a staodard ao deRnit^ a ad eLear that any otio 
can nmke the allowances DcceesAry for the lUustratioti of the indinatry 
from hi« particular qtaodpoint. 


BHfcE ^UyE8 Diarmcr. 

J/r. “ir. Z>. 

In reganl to the w'orfc undur his charge in the Bruce Hines District^ 

Ontario, Mr. Ingall reports as foUowi:— 

It itad been arranged to proceed with the field-work begun in the Nmturt o 
sumroer of 1&02 in the Bruce Minos region.^ and. with that intetition 
Mr. Denis ieft Ottawa on the -ith of July. Owing to pressure of 
work in the office, bow'over, only three weeks could be F^pent in that 
held^ doling a part of which the wcatlier was very onfiivoumblci 
In that time A boj^nning was made la tlie delimiting of the several 
greenstone belts which traverse the district. Two of ihm^ were 
traced out. One, startbig jimt weat of the Stobic or Cameron copper 
mine at Portlock^ was mapped from a microinetcr traverse through a 
distance of some three and a half mtlefL It runsjtiat south of Deebarate 
lake, has a direction of N. SO' to HO* W+j w'hick cooneidca with the 
general strike of the recks. Tliis development of greenstone has the 
appeftrance of an intrusive sheet of d iaba$e between beds of quartrite. 

The aecond greenstone area exmtlined, runs along the south side of 
tho Oacadtan Pacific Railway from the Portlock road oaatwatd^ The 
direction of the ridge, which is nearly east and we^t was followed for 
one mile. This intrusion has the character of a boss more tlian of a 
aheot. The hand specimens of the rocks of both of the belts examined, 
scorn to show the same constituents and to a great extent the same 
rock-fttructure. 

There w'as vety little mining activity in the district during the aum- LLtUo taLnuig 
mer season. The Bruce mines hid not resumed work, and the Hock 

OfW 

Lake mine had greatly reduced its ot>orationss The line of the Bruce 
Minctt and Algouia Railw^ay lias been completed from Bruce Mines 
village to the Rock Lake concentrator. The Rteluirdi^m and the 
Cameron mines were both idle. 

Daring the latter jiart of the year, however* there have been reports 
of resumption of activity. Some iron ore locationa north of Clordon 
lake have been tested by diamond drill holes^ and the Bruce mine» are 
said to have b^cn purrimsed by the Internatioiial Nickel Company, 
wdiLch wdll perhaps shortly reopen and w*ork them. On hia return 
le—a—iSi 
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trip to Onawa, Mr. Dcnia spent a few (kva in the eslt region of west¬ 
ern Ontario for the purpose of bringing ihe data of the Mines Section 
up to in regard to the production of salt, Hia ohaervationa are 

publi-hed in the Mines Section report for 1002, port S-, VoL XV. 


MaPPiNfl ASD Escjaaviso- 

Mr, C. 0. Geographer and Chie/ Draitgktiiinan. 

I have the honour to submit the following statement of tho work 
HCCoioapliBhed under my superTTBion (luring the past calendar yeor: 

Mr. L. X. Bichord has drawn and lettered for cngiaving, and pre¬ 
pared the colour copies of tlio following maps, vtsi.:—the Perth sheet 
(Xo. 11&, Ont.), the Sudbury map, the West Kootenay sheet and tlio 
map of Hudson Bay and James Biiy (duplicate set of three sheets). 
He also attended to sundry work passing through the office, ilr. 
Bicfiard is at present angagk in the preparation of the colour copies 
of the Haliburton shnset 118, Ont.) and of tlie Pembroke sheet 
(Xo. 122, Out.), for engraving. 

Mr- O. E. Prud’homme traced and lettered the Apple River sheet 
(Ko. 100 and 101) and partly sheets Xos. 6i, 75, 76, S2 and 83 of the 
XoVH Scotia series of map^heete ; also the plana of Isaacs Harbom-, 
Gold River, and Cochran HUl gold districts of Xova ScoUa. He hau 
drawn for phobo-hthc^raphing a sheet of sections of the Souris coal¬ 
field, iho map of ancient ahore-ltnea of Ontario, and a amull map 
for the Siunraary Report Ho also prepared the colour copy of the 
Bancroft map, attended to misceUaneouB work and to the diatributioa 
tf maps held for sale. Mr. Prudliomine was granted leave of absence 
from September 1 to November 1. 

Mr. P. Frfrreault compiled now surveys on the Kotlaway River map 
and prepared the colour copy for the saiue. He traced and lettered 
for engiai-ing and made the colour t»py of a twoaheet map of the 
vicinity of Copper Cliff, Sudbury Mining District. Ont.; he traced tlw 
map of the Boundary Creek Mining district, B-G., the map of Blair- 
more-Frank coal field, Alberta, and map-sheet No. e3> Xovn Scotia. 
Ho has also lettered sheets Xos. 6t. 75, 76.82 and S3 X.K, for engrav¬ 
ing and has drawn for reproduction by photo-lLtbography, the map of 
Northora Ontario and Eastern Keewatin and a small map, showing the 
recent land-slide near Bnckingham, Quo, 

Mr. V. Ptetrin at intervals, attended to the cataloguing of maps 
rtnd plana, prepared lUta of instruments requiring repairs and attended 
to general work- He traced the map of Keton coal-field, 
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for photo-lithograpliic rcproda-ction and made auDdrj ttmcmgA of 
plaofi for office use. He ie, AiI pre*ent^ assisting Mr. 'SYm. iicfnnw in 
the cofnpilatioii of the Ignoce sheet (No, ’VVestem Ootarioffc and in 
the preparation of a map of Winisk river, Keewatin, for the Sttmniarj 
Report. 

Mr, J- Robert spent most of his time on tJie compilation of 
the series of one miJe-to-theoncli sheets, oovering part of Hants countj^ 
N.S. lie revised the compilation of the lu&p of Fiotou coal^lietd^h 
prepared the colour copies of ^vctal Nova Scotia sheets and traceci 
the map of Springhill coal-field, N.S,| for the Utlmgrapher. He has 
now in hand, the compilation of ^[^. 11, Fletcher s more recent surt'ojra 
on the above-mentioned ^rios of shccti^ extending into Kings countyh 

Mr. O. O'SulliVttn Rgaio accompanied Sir. W. J. Wilisoo in the 
Held last summer. Me spent some time in the 
retum-s plottings etc., and continued the mapping of Mr. E. R. Fari¬ 
bault's surveys on the map-sheets covering Halifax county^ Nova 
Scotia. 

]ilr. Wi J+ Wibcm compiled a map of northern Ontario and 
Eastern Keevatin, showing hisAurvojs o£ 1902^ as well as those of Mr# 
D, B, Bowling of 1901, to accoiupany the report of liiat year. He left 
for the field on May 26 and returned on September SO- He ia now 
preparing a map of last season's snrveys for the present J^ummary 
RoiHirt. Having received a valuable set of plans of surveys which 
were required for the mapping of the Michipicoban mining region, ilr. 
Wilson wdll bcs able to resume the compilation of Dr. H- Bell's and his 
own flunneya on sheet No- 143, Ontario, and carry It to completion 
without delay. 

Mr. J. Keelc completed his map of the MacMiUaii river exploration 
and resumed work on the EoAtem Ontsario map^heets, laying down on 
the Ottaw a and Cornwall sheet (No, 120) the Kurveys of Dr. R. W* 
Ell» and of the late Mr. J- Giroux. Mr. Keele was on leave of 
absence from June 6 to November L Since his return he compiled a 
map of the Lake Temagami iron ore belts for Dr, A- E- Barlow’s report, 

SDr. W\ H, Boyd completed the iitap of the Boundary Creek 
mining district^ B.C., and left for the Lardt^au mining camps, B,C, as 
topographer to Pref. R. W, Broek^ on Juno 18. Since his retam, 
Octolier 6, he has spent hia time in plotting hie field aoteSi, ^ 

Mr. J, F# E Johnston returned ftoni sick-leave at the end of 
November and mumoil the plotting of his aurvpya of 1902. 
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The routine work hm^ iis beeo diatiibuted among the staff and 

attended to, but, as I mentiODed ia my last yearns report^ the aBsist- 
ance of an employ^ to have the c&ne of the maniLBcript maps and 
other documents, sunfeying instnunentiH to do typewriting and 
general worfcj k urgently needed. The draughtsmen have to spend 
much time on work which eotdd be more profitably done by a general 
office a^ktant. The stock of many maps j* being rapidly exhausted, 
particularly of those which cover the regions of nortbera and north- 
weeteru Oatario, and in the near future, new editions^ brought np to 
date, will be required. Such editions, which often eutail as much 
labour as new map^, would lead to the delay ol other necessary work, 
unless provision is made witli this in view. One or two more good 
dranghtsmen are therefore required in this office to attend to map^ 
compiling the year round, capecially as Messrs. ‘WLlsou, Kcele and 
O'Sullivau who will hereafter have diarge of field parties, can devoto 
only a small part of tbeir time to mapping. 

The mcctinge of the government Geographic Board have been 
regularly attended and, as usual, Siata of place-names covering our omps 
now in progress have been Bubmittedi 

The following ten maps, plans and sections, Ulustratmg part of the 
progress made In the Edd during the post season, accompany the present 
Summary Beport and Fart AA, Annual Report, Volume XV:— 

No. S42.—Map of part of the conn try between Peace and Athabaska 
rivers. Scale, miles to 1 inch. 

Ko. 845.^^—Sketch-map of the Cretaceous coal-be&riug rocks at the 
headwaters of Sheep creek and Elbow^ ri^er, Alberta. Scale, 2 mUcs 
to 1 inch. 

*Nq. 84 fi-—Exploratiou of the WiDlek river and catioe-route from 
Fort Hope to Weibikwei or “Wiuijsk lake, Southern Keewatun Scalc^ 
IE mlleis to 1 inch. 

*No. 847*—Eiplorationaof the canoe-route from Mqntbambert eta- 
tiou on the CarUMilLELii Pacific railway to English River Poet on Keuo- 
garni river, and of the little Current, Kebiuakagami and Drowning 
riv^s. Northern Ontaria Scale, Id miles to 1 inch. 

No. 048.—Plan of tlia recent land-slide on the Ll^vre river, near 
Buckingliam^ Quo- Scale, 1 2 chains to 1 ineh. 

Not 849.—TranH%"erae section of West take mine^ Mount Uaiadte 
gold district^ Haute county, N^S, 

* Map* Ko*. ind §47 ac^DcwipuiF Part AA, in Vet XV imly. 
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Xa 850.—^TrftBB^'crse sectioia^ Uolliver min^ Isaacs Huboar gold 
district, Guysborongh county, 5 C.R 

No. 852 ,—Map of the Northeast Aim and Vermilion iron raiiK^ 

L^iko Temagami, Out. ScaJe^ ^0 cbaiiifl to I inch. 

Na S53.—Index map, showing new exploration in the vicinitj ofj^ 

Lardeant B.C. Scale, 8 miles to I inch. 

Na 862.—Map showing the older copper-bearing rocks of Boutiicrn 
Quebec^ ScalCi 10 miles to 1 tncb- 

There are, at preaenl^ twenty-three inaps in the King's Printer's Ar*r* in 
hands at Tarions stage?^ includiiig the geological West Kootenay 
idieet^ the Apple River slieet, the Sudbury and Bancroft maps. 

Out, and tlie Perth sheets Ontario^ of which the colonr proofs liarV* 
been revised and the edition is expected to be printed aooit In this 
number, are also included sheets Nos. 53, 59^ 80t € I and 62 of tlie Nova 
Scotia iserics and the map of the Klondike district which have bccci 
engraved, but the colour work is held over until the geological investi¬ 
gation in the fields covered by these sheets shall liave been completed. 

There are nbont thirty other maps under eompUation in the office^ 

The testing and repairing of fteld-inatrumeuta baa been attended to, 
and the following new instnimenta have been purchased, vias— 

One Hadley sextant^ No* 8, from Cary, London^ Eng. 

One Folding ArtiUciAl Horizon, No. 13, from Caiyj London. 

Sii Prismatic compasses and tripods, Noa T1 to 76, from Caryt 
London. 

One ZeiiH Monocular iSeid-glaaa, No. 22, from Bnush and Lomb^ 

Rochester, N.Y. 

Pour Burve 3 dng aneroid barometers Noe. 69 to 7S, from Harrison 
J: Ca, Montreal. 

One G6-fcet steel tape. No. 15, from Keuffd Jc Eeser, New York- 

Two cUnoMeter-compas^^ Nos. 7 and 8, from Keuffel Jc 
New York. 

One clmometer, No. S3, from Alex. Rosa, Pomjonby^ Que. 

Tw'O 66 feet Cheatemmn metallic tapes, Noa 8 and 12, from De¬ 
partment of Stationery^ Ottawa, 

One Pocket Folding Kodidc, No. 24, from W, J. Toploj, Ottawa. 

Two Premo caroeroa, Noa 25 and 26, from "W. J. Toplcy, Ottawa, 

One Stiick magnetometer, Nol l^from McOill University, Montreah 

The nunibcr of letters, mremomnda, i^peeilication shecta etc., relating Omwrw- 
to map work, 240 sentj and 125 received. clcnoa 
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An enuni^rRtioD of the uiAps, fUm^ diftgrani§s which were 
received from the printer during the calend&r year, is appended here¬ 
with :— 
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Pal^oxtologv asj> Zoology, 

J, F. WhUean^^ 

Dr Whit«i%^ reports that for rather aioh; than three months {102 
djLys^ excluaivo of Sontlajs) ho baa performed the dqt1o« of Acting 
Deputy Head and DirectoPp ilunng Dr. BolFa tvo vdsita to Europe and 
iiubseqnent short absence from Ottawa, 

In addition to thia, a pnalijuinary report of a sub-comcnittee of the 

Committee on tho N^omenclaturo of Geological fonnatione m Canadat” 
appointed e^ipecialJy to ^'coiuddep the namca of the v^douH dhTsions 
of tho whole flediznentary series in Canada, from the Ai-chsean up to 
the Pleistocene,'’ I 144 been prepared and read before tho fourth section 
of the Royal Society of Canaiin at one of its meetings in May last. 

A study of Urn rather largo coUections of fossils from the Silurian 
rocks of the Equan river and Sutton lake, K^^ewatin, made b? ilr+ 

D, B, Dowling in 1901;, has been corapleted^i and the manuscHpt of a 
detailed and dd^Kptive list of the species represented in it been 
furnished to Mr. DowlLng for publication a;; an Appendi:^ to hw forth- 
eoumig report on the Geology of that part of Keewatin. Some sixty- 
one :^teeiefl of martnc in vertebra ta are representod In these eollectioDS, 
and of these, forty two are iden lifted or descri bed, both specifically and 
generically, and ninebsen only generically* A commencement has been 
made of a study of aonie collections of fossibt from the Silurian 
of the Winiisk liver, Keewatin, made by Mr. Mcliine?^ during the 
pai9t stunmer* 

Ten small consignments of fossils from the Oorniferons limestone of Pal™io»lc. 
Ontario have been received frem the Rev, Thtsk Nattres^of Amheist- 
burg. These fossils have been determme^l os far as practicable and 
retnrned. A few pieces of reck from near FerniOt holding some rather 
obficure fossils, have been examined and the approximate horizon of 
this rock has been aacertaiued for the sender. The fossils are frag, 
ments of the guard of a beleinnite, and the rock containing them h 
evidently either Jurnfitic ur Ci^tncoous. 

Six short pApers, descriptive or illustmtive of fossils of specUl 
interest in the Masenm of the Sorvef, have been written nud pnhiished 
daring the ye*r. The first of these is deseriptire of a new species of 
Cj/rena (C. Alderi^iuit} from the Belly River series at Fossil Cbulee, 

Milk River Ridge, Alberta. Tho second is a note on three recentl 3 ' 
tiec«ved “Crank of Extinct Biaons from the Klondike Creek gravels." 

All three appear to be referable to the great Alaskan hieon, Buqh 
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cTMKfljrrii'Aj KfchardaoUp teat* Lpuc&fi, (=^. Ehi^ad^) whico 

ieemB to havo been the progenitor of both the T^^'ood and Ptairie bison^ 
The thiirl is n <le«c^ptionp with Bgiiof a new Mtiihtria (M. 
from the Trenton iimestoiie nt OnJy two other species of 

this genus are known. The fourth reconJa the iw^gnition of a well 
* marked Npecimen o! the exclusively J urassic ammonitoid genus Car- 
dlocerat in the Crows Neat coal heldB, while tbfi filth and sixth are 
devoted to the elucidation of the Canadian fosaila from the Block 
River limestone that have hitherto been refeiwl to Liluitfis us^Oitiis. 

ZDologwal At the request of Bection IV of the Royal Society of Canada, a 
Bibliotgraphy of Canadiaini Skpology for the year 1&02, exclusive of 
Entomotogy^i was compiled anil pieiHCntcd at oao of its meetings in 
May last for publication in its Transactionik 

A memorandum as to the number of species in tho soologioal collec¬ 
tion of the Survey, and of photographs illustrative thereofi was pre- 
pared for Professor Macoun in February last. At that date^ the coh 
lection comisted of at least one &et^ and in some cases of three or fowr 
sets of the egga of 2fi6, since increased to I spedca or subspecies of 
Canadian birds, iiiid of 82 photographs of the nesbs «tc^i boequ of 
them, amid tbeir natural surroundings. 

Apart from the extm comapendimee necessitated by Dr. B^irs 
abseiuHs the number of official let ten received and answered baa Iwn 
about ajt usuaL 

Addit^vtt* t 4 The following vfccimeni have bwn received freiu members of the 
by ^ employ^ of the drpflrtinent» during the y«ear 1903. 

^ 

About 200 fuaiiiU from the pAlKozoie reeks of Charlotte Col, 

Chalmers, Dn Tbjhert 

Three species of fresh water c1ams{f7iitorcmip^oiiofijj, CT. twniricoerf# 
and brought up by the Dominion government 

drftlge from depths of 20 to 30 feet below the nver levd near 
the south shore of the St^ Lawrence river at Borel. 

Mclnnes, \V\ 

About 100 4pecltneus of ^lumn fossils from the Winiak Blvti% 
12 apeeiea of marine and fresh water shells from the Pldstocene 
deposits of the Winlsk River, and about SO ■ipeciEaenii of fresb 
water shells from that river. Two arrow-beads and aotne chip- 
jfecd ALuta from Attawapishkat (or Lansdowne) lake. 

Dowling, D. B. 

2S Devonian and Carboniferous and Cretaceous foaaila from the 
Cascade trough of the Rocky mountains 


HCTHMART RI^FOiTr 


203 A 


Wilwn, \\\ J. :_ 

28 ffpeeimeDs of SUniun ftroeu the Kebiniikaoi] River^ 

Northeru Ontario. 

Wilson, W. J., and CSullimn, ^ 

120 specimens of BUnriiui fosails from Little Current River, 
including a few that mar be Cambro-Bilurian j and 37 SUnrian 
fossils from Xagagami River, Northern Ontario. 

O'^ulLivant 0+:— 

29 iTpecimcDs of SUurian foenls from l>r0wning River, Korthern 
Ontario. 

Spreadborougb, W,;-— 

Two sets of eggs of the American Magpie | and one set each of 
the egg?5 of the Pigmy Nuthatch, Californian Crow and Dudley 
Homed Owl, from Penticton, B.C.; and of tJw> American Three 
toed Woodpecker from the Athabasca River 
125 Bklofl of Birds and Mammals from Idke Okanagan, KC.^ and 
132 similar akins from the Peace River districL 

The mlditiona to the pala^tolopcal, zuoleigical and ardueological Bjr p i mn - 
coUectloDfi in the Museum during Ld02t and from othersourcas, are as 
follows s— 

By preaentation:— 

(A. —Po/wf 

Colonel C C. Grant, Hamilton, Ont.j— 

Numerous fine specinieiui of foasil polyzoa (bryoaoa) from the 
Clinton and Niagara formations at Hamilton, and from tho 
Niagara shales at Grimsby^ 

Dr. C F, Newoombe, Victoria, RC^— 

FoasU leaveo from the Cretaceous rocks of the Queen Charlotte 
Islands; and a recent marine sponge from 300 fathoms olf 
the West coast of tlioee islands. 

Walter Harvey, Crofton, EC.:— 

Two specimetis of P/wiademya Meek, from the Cre* 

taoeous rocks at Kanaimo^ RC j and four land shells fToia 
Crofum, R.C. 

Rcv+ Thoe. Nattresa, Amhefstburg, Out .:— 

Throe line specimens of a s|>ec!ef¥ of and seven fragments 

of a moaticuliporoid, from the Camiferona hm^tone at Fel^ 
island, Ont. 
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J, K ^Armwaji Otta^wa :— 

Specimen of Slt^phofTvnia Winchell aad Sohnchcrt, 

from the Tt^nton limestone at HulL 

T* C. Weatoiu Minneapoliflj Miii,r— ^ 

^ One fine speoLineQ each of Mt^topfoma and J/, Hi/rttf from 

the Levis formation at Levis. 

I>r. Cephas Gnillet, Ottawa i — 

Three specimens of C^lichna alba from the pleUtocene clays at 
Odell's brickyard, Ottawa 

(B* 

Hon. William C Edwards, Hocklandt Ont. 

Section of trunk of a large oak tree with the femur of a ruminant 
embedded in its heart. 

C+ H- Youngp Hnrdman's Bridge :— 

Mounted specimen of the Screech Owl oato). 

Dr. KoughBedgOf Ottawa :—^ 

Six gaatroliths of crayfish from Billinga Bridge. 

H. Harley Selwyn, Ottawa:— 

Nest and set of four eggs of the Chimney Swift (Ch<^iara 
from Kirks Ferrii', P.Q. 

Miss Kirby, Ottawa 

Hoary bat cinsr«u) caught at Gilmour and Hughson^a 

mill, Hull 

Dr. James Fletcher^ Ottawa i— 

Live apecLmen of a large land ailail (EpipKragmf?ph<3Ta 
Gray) from Com(M£+ V.I. 

N, Harry Mecking, Port Hope, Ont;— 

Set of three ogga of the Weatem Red-tailed Hawk {Bule^ bartali* 
calurus) from near Calgary^ Alberta, 

P. J. Keeley^ Ottawa 

Albino variety of the ’W'hite-throated Sparrow^ shot near Rock- 
cliffe. 

C O. 3en6cah Ottawa :— 

Specimen of the White Undereving fCatooala ralicta). 

Olof. C. Hylandcr^ Caribou, Maine 

Named collection of the Freali-water shells of Maine. 


SimMART BJGPORT 
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Bj pnrchAM: 

Large and perfect bamt clay ot Indmii oianuffbctDre found hy 
Hr. Jamci Lusk in tbe tomiahip of Bardkj, lot 20, rangoxb 
Co. Wright, August^ 1903* 

Brewar'a Dack^ male^ shot near Tburw). A hybrid betwoen tho 
Black Duck and Mallard. 

Set of nine eggs of the American Merganser dineri- 

esniis). 


Vebtebratr Bal^eostoloov- 

JLfn JSatcrfliw^ J/. LumU. 

Mr. Lawrence Tjinibe reports as followa z — 

In continuation of the work of reporting on the collections of vorte- work hy Mr. 
br&te remaina in the possession of this departwentt and in accordance 
with inatnictiona received, my time-, during a conaidenible portion of 
the past year^ lias been devoted to a study of the dinosaurian 
jfanrw# (Cope), from the Edmonton ^ries of the Cretaceous 

system of the North-weat Territories. Tho retfult of this work ia 
iaten<led to take the form of an iHuatrated quarto mooDgraph to ccm- 
stitute the third part of volume III of Contributions to Canadian 
Palfeontology in succession to the second jiart^ which appeared in 
September^ 1902, descriptive of the vertebrate fauna of the BcHy 
Hiver ^ries^ The manuscript for this monograph ia more than half 
completed and the drawings intendefl for its illustrAtion^ forming seven 
full »iied pLatca, are now ready. 

The importance of a more lutiroate knowledge of tlic fuuna of the 
Edmonton aeries ia apparent when it la borne in mind that the beds of 
tbia seriee in Alberta constitute the prineipoJ coal-bearing horij^n of 
the district. 

An tho Edmonton series is regarded tho oquivideiit of the St. importnwecrf 
Mary Ri\'er series of the country to the south, and of the Wapiti J^kiisiisntoo 
River group of the Peace River district to the north, too much atre*^ 

CAnnot be laid on the value of a thortaigb acM^uaintance with these 
beds. From sjl economic standpoint^ as a horizon marker over a vast 
stretch of country to the oast of the Rocky moutitalnn^ it is of the 
greatest importance* 

At the request of the director of this d<?partnient, Professor E. D. 

Cope of PhilttdelphiOt published in a preliminary d^aciription of 
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two fexoeU^ntlj ppei^n^ed akullA of DrypUi^urut collected hj Mr+ J- 
B. Tyrrell (md 5lr. T. C. Weitoo^ io 1864 md 188& respectivelj, in 
the Rod Deer River district in Albert*. The memoir now in course of 
prepamtloB ia mtcftdod to tako the place of a further d^riptioo of 
these reniainat conlempUted by Professor CofNJp but prevented by hi^ 
death. 

. , It is to be sincerely regretted that the iwcnt reeignation of ProfeniiOr 

Henry Fairfield Osborn, curator of the dciartiiient of Vertebrate 
Pabeoiitology of the American Museum of National History, New 
York, OB an honorary member of the stuff of tlie gaoloj^cal survey has to 
bo retordecL The value of the ctHOfteration of so eminent a scientist in 
the piilieontologicjil work of this deportment cannot be overestimaM 
and the loss sustained by hiB much regretted withdrawal from active 
particil>atioii in that work, as honoraiy vertebrate paK-Oatologist, w 
fiiimifest. 

During tlm months of February, March and April, a general study 
of the iwrieWa, both fossil and living, was undertaken by me ia Now 
Y^ork at the American Museuio of Natural History and at Columhla 
University under Profe8fif>r Osborn. Special [Kwt-graduate courses at the 
latter institution wore taken advantage of and every facility was given 
mo at the American iluseum for the study of the magnificent eollection 
of vertebrate remains in its possoaiiion. Before returning to Ottawa tJi# 
following museums were visited, U. S. National iluseum, Washington, 
the Museum of Yale Univeraity, New llov>jn, Conn., the hfuseum of 
Princeton University, Princeten, N-J., and tbe Carnegie Institute, 
Ktteburg, Ponn,, and a special and careful examination was made 
of the extensive collectionB of vertebrates in each of those institutions. 
Thunks are due to the scientific heads of these muBeums for facUitieB 
afforded in the study of material in their care- 
Osltenioiwcr CoUectiouB of fossilB, chieflT corals, have been nmnod during tlie 
louilA lUDai^r vt^arj for fllGei^eint of the tlvpirtmeiit for use id the deteruilnA- 

tion of geological horiionJi^ and siiniUr collections have been nnined for 
outHtdo collector who sought like inforination. 

Att^-ntion is directefl to the desirability of moimtSng in a pernmneot 
and attractive manner these Bpecitnens of tlio vertebrate ooUections 
tlmt have been rcoently doseribed and figured, and of ptovidmg space 
for their exhibition to the public. A permanent mount in the case 
of all heavy or fragile gpecimena is ne<?ea8iuy in nnticipatioD of any 
EUDveinent to which such specimens may be subjected ; otherwise the 
’ risk of irreparable injury h great, even with the mmi careful handling. 

A eartl eatal<?gne of Uterature appertaining to vertebrate pdeeonto- 
«ftialoguo Mpeclal referenfe to that of the IX>riiinion, has been started 

and considerable progress niade therewith. 


SUHHAEr HK^ET 
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Some tlma haa been devoted t* the Btud^ of vertebrates other than 
thcwfte of the Edmontoo serJcji, the reunite of vhieh w?ll bo anbjtiittec! 
for pubiicAtion aa oceoAion toaj permit. 

The u^uaI ofllcinJ cotrespoadeaeo in cDnnection ^vitb the progress of 
the work on liand has been attended to^ as in the pash 

During the year the following papers liave been publiihed 

^On and Simac^phalu^it,‘ Science, new Hcnee> vol xviii,, 

p, 60. 

'Tlie lower jaw of Dr^plmaurn^^ iamwp:^tx« (Cope),* Ottawa i^atur- 
aliat, voL xvii.^ p, 133, with plates I, TI and III. 


BoTayv asn OHsiTjioLOOYr 


Prv/h^Jtor John Macoun. 

After handing in ray sumnmiy report last December^ I eontinued 
working on Part II of my Oatalogxie of Canadian Binls and before 
spring ttua was earapletedf the pnx>f reard and by the beginning of May 
it was ready for tlio blnderr While reading the proof of tbLi jiart^ the 
materud for Part IIIj, which completes the work, was being put in 
eliape and it will go to the printer early in 1204. 

As an example of the notices of tills work sliowtng how it in appre, 
dated in the United States, T give below the review of Part. II in ^Tlie 
Auk/ which la the oAicial orgtinof the American Ornithological Union. 
Tlie reviewer is the editor of the joumaL 

'The piLTt oF thu iipport&nt work «fir«arcd m 1900, apd tbijnsiwraleban^r 
iod Kope w™ » foUf mdicat^d in thU Jottriml {*qL ivii+ OcL, iwh 591, 595), 
it n^miiiiiu now ffnly to ekremtclfl thfr and mtant of Pirt II. whi^ 

iuchldiM tlif and thp mcDeedln^ of tb« A. O. U. L£pt to ^nd 

ipcluidicg tbii^ Ict^rkiwr A« in Part 1^ we have a e^pondium of the [trevioui-fy 
IJabed Infomutlou regarding Uiei rsm^ and breediD^ arena the aped^ knowi 3 tn 
occur in Kerth AmartCS Si^rUl of the United Statea, auppleiment^ by m Inzv^ aaieunt 
of hithfirlD uniwbiiihediELitoriai gathmd hv tha mimihen of thv CmWiaji 
EjurVey. and wntributieoa from a IfOgo nuiuW of trustworthy oormpondeata. The 
authority ii for each reoord, wb?th» liuh^iihed oc unpubha^, thesa ex^idt^ 
daaigOAti w thy aonma of tha information hw V>c6wnted. In the matt of Dnyiab^ 
reeonK the plaee of publloatioa ia often, but not alwaya. vxpiiatiy itaud. Thv 
OataloffUB . mcludoa a list of the ipecimeni in the Gevemment Muaeum at 
Ottawa, with fiul data aa |o IhMr plane and data of ca^turo, 

* It ia announced that pan III oompletinr the work, ia roady for the pftnB^ and 
that It ardi he publuhed during ^ oObiEi^ Winter. It will (ocliido inch ii^onnatton 
reUtiiiii loapooitB ruButiooed m Pam I and 1£ aa may have reared ainoe their 
puhlicatkmr as wdl m an indpx tn th« thtw and a 0Dinplat« uQianxphy the 
autbcflti^ oenaulml in the prepantioo of t&a wotIl The 'Cata|o|^' will thui be 
K™* P'tmattSit ralue, ajid a moat important oonlnhutiooi bo our Imow- 
ledgn of the diatnbution of Xotlh Auisrican burdik—J.A.A." 

Early in May, Mr+ J, M. Macotiu^ my assistant^ wa^s instructed to 
proceed to TIpaco river and mike an extended exploration there Uw 
absence threw all the office work upon me, and hence the onljr field- 
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work I did this yea? was in the viflnity of Ottawa- For y^va 1 have 
been coilsting maberuil for my various pobHeatioos Jiiid, amount 
otborBf I am preparing ono on Fungi, whloh, wlwn i^ed, 

will be Part VIII of my Cettaloguc of Canadian Plants. For tkh 
reason my time was chiefij devoted to a study of the fungi in the 
™inity of Ottawa, On aceoupt of otir work having Ijeen always i« 
the west, for the kat 15 yeans, we have never had a {.complete series of 
the Ottawa plants in onr herbarium; so tbk year I collected over 900 
species and only about 300 othej^ one necessary to Cijmplete our local 
collection. 

For the last 15 years we have been gatheriiig the material for a 
catalogue of Camulian mammals, and at present ha^-e over 1,000 skins 
of the smaller mammals from nearly every section of the comitiy. 
Towards spring I purpose putting these in order and liope to pubbtjh 
a ■^Catalogue of Canadian Momniak^ in the winter of 1904-05. 

By an arrangement with yon, Um Stewart works half her time for 
me and the ether lialf for the librarian, so that about 15 hours per 
w'oek is the limit of her services f&r me. This, taken into coimdera- 
tion with the increasing work of the office, leave^i very little time to 
either myself or my assistant for original work. Owing to our widen¬ 
ing fiotd of labour and the amount cl material requiring distributioiij 
it is absolutely necessary that I should have more deiical assistance if 
much greater progress xs to be made with uur work. A great deal of 
the time of both my assistant and myself is taken up by work that 
could be done by an mtebigenl person whose eerxdces were entirely at 
our disposal. 

My assistant, Mr. James M. >IacOnn, was occupied in field-w^ork for 
more than five months. The mmamder of Uie year was spent bv him 
in the office, where his time was devoted to the study of material 
brought by him from British Columbia in 1901 and 190^. All the 
plants added to the herbarium were studied and named hv him and 
the greater part of the botanic^J work of mj branch k now under hia 
charge. 

About 3,000 spedmeDs of plants for the herbarium were received 
from coirespondenta, the Largest coUectiQn being a duplicate set of 
Engelmann's plants from the St. Louis BoUuical Gardens, The nnm^ 
her of dowering plants mounted and pkoed in the herbarium was 3,133 
which brings tho totid up to G0,54S. Only 1*4^7 aheeto of specimena 
were sent out in exchange, as Mim Stewart had not the time to label 
more. 

Eight hundred and ton official letters were written during* iffie y esj 
and abont the some number received. 
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The LtBtiAEY. 

I}r, JbA» Zi^WrCaiii. 

During |mt yeurp from January 2 to D^^mber 31^ 1903^ 
there have been difitribnted 15,&£t3 publteatloiM of the Gcolngi^ill Sur¬ 
vey, comprising raporta, partB of repurta^ sqpeeial reports &nd maps. Of 
thci ¥0 lip397 were tiuttribuied in Canada ^ the remauider, 3,296, in 
foreign conntnea, aw eAcliangea, to UzuTeTnitiJiiisi, Sclentiile and Lifecmty 
liLstdtiitlons and to a number of individiiaU ongageil in BcientiSc pur- 
auita. " 

Tlkc sales of publicationii, during the above period^ including n-porta 
and tnap^s ainountad to $727.22. 

There were received ai donations or exchangeH to the library, 3^300 
publication.^ including reports, trenaactionK, ppjceedinga, memoirs, 
periodical!?^ |>amphlots and maps. PubUcationti purehused, I3b; scien¬ 
tific periodicals fl«V)«sCrlbcd fort ^3. The number of lettom received m 
connection with the libmry was 2;,260, besides 2,750 acknowledgments 
from exchanges and individuals for publications sent to tbetn. The 
numljor of lottcrs sent from the library waa 1,739, besides G29 acknow 
ledgements for publications received. There are now in the libmtr 
about 13^700 volumes, Wides a large number of pamphlets. The 
nuTaber of volumes bound was 219. 

A large number of the earlier repurta and maps are now out of print 
and can no longer be supplied. 

As has been fre^^uently staled, the sjioce av-ailahla for library pur 
poses hivs hitherto been altogether insififieient, eanslpg a largo amount 
of unnecessar}' labcjar and time in tluding information. During the 
past suininer an additional room has been fitted up to reliove the pr^- 
sure* Tills will be a great convenience for thc^ having oocasion to 
consult the books. 

It may be stated tliat tlie library' is op«n for t.^inHultntion by |jerwTi^ 
wishing to obtain information in regard t<i scientific subjects. 


VtSiTOltS TO THE 

The number of id^itora who signed the museum register during the 
year was 27,837. 
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Staff, Appropriation, Exp^SDiTETitR A%Ti Cojiii&sponurnce. 

The staff at pi'eaoot employefl numbers o7. 

During the jear the following ehangca took place in the permanent 
staff ^— 

Mr. Albert P+ Low re-appointed a todiiiiciil officer. 

5D. ThomoA Btirke, caretaker, dierL 

Mr. JaimiA A. McGee appointed a junior second class clerk. 

Mr. Ji>hn F* Lyons appointed caretaker. 

» 

The funds available for the aork and the expenditure? of tlie depart¬ 
ment during the fiscal year ending June 30, 1003, were :— 


DtJlail*, 

Grant. 

P^tiArtiditurc. 

CivU iLifi npiiroynmiuB.. .. 

9 eta 

-l£i 

9 COK 

23.31& 10 

S4 ,570 30 
27.4S» 93 
-iO 

L GCC ffJ 

li3 1» 
1.^17 91 

34 

I0hM5 00 

Geaitr&l ikpprOtiriKtiacB.. .„ +, - .. ...,.‘.^1 + 4 

CH'h'illiltittlAne». . . . . 

EiEtloratioujukU . .. . . _ .. 


Wagn of tamLcmrr . . ,j 

PriniticigHndLtbugnpbinic... .,,,, ,,,,..1 

Piircbii^ of aod ictttrucifcttt# ^ ^ 

^\ iknd mppantaA . . ... ! 

■ II ■ J . B 

N .. 

Slatialiefy. tiuit«rial and Kind's Ptim^r..... 

ia^4*atalukdotbfire^pef)m. 

Adveat-Tp to PKpIcvrtrs. .........,..... + + *^4 

■ ■ I- ■ + #• ■• 

JWact |»id Ln 1901-02 m utKounl of 1902-0^ ... 

Uii#ii|:R?nd«kl faftlbioccivil liiiupiifo^riatkAi ... ...... 

tP si ,,, ....! 



14I,33U m 
H.73a 99 

129,09 
Si 
13(147 

113,1^ 

133,lli IS 


The correspondence of the departinent ehows a total of 7,910 letter^ 
sent, and 10,7G4 reecdvcdn 


1 have the honour to be, Sir, 

Your obedient servant, 

ROBERT BELL, 

drltny Deputy and Dire^ior^ 


January 1^ 1904* 

































St^MHAMV HKPORT 


311 A 


B£Ll] 


AI^PEKDIX. 

* The followbig thirteen samples from the Klondike district were 

osriaved for gold by Mr. M. F+ Corttion 

No, 1. ^^atopk mAtked Bkookuirt golcH: White eubtranslucent quartz 
with vitreo-resinons lustre ; weight of soiople, 1 lb- 4 oi^ 

It contained m go^. 

No ± From Xepine era&kt marked " Billy Buttoii*; weight of ?iajopiei 
I lb* Ati AASOclation of tion-eUined quartz wl^\ a litde feldspar. 
It contained gdld^ a decided trace. 

No+Nortnuns creek (Chisholni'a okim); miuple weighed 14 ospi., 
composed mainly of quartz w'ith brown stains of iron oxida 
It contained golck a trace. 

No. 4. Ijepine creek (olaim at Cornelius Lowney) ; sainple weighed 
IZl ounim Ad ua^ociatioD of quartz with sericitc schist coloured 
deep brown by iron oxidor 
It eonUinid gold^ a troc«. 

No. 5. Sample marked * Violot Group^^ und ccimpo^i of quartz with 
slight iron atains ; weight of sample^ 1 lb. 

It -contained gold, a trace. 

No* 6. McKinnon creek (Britannia mine) j sample of qimrtz-conglom" 
crate weighing 1 }l% 

It contained no gold. 

No. 7. Beater creek (Great Eafttero) ; we%ht of sampic, 14 om An 
altered scricite schist. 

It contained gold^ a decided trace. 

No, S+ Sawpk marked Eastern Dyke*; wdght of sample 1 lb. 

A highly altered fekkpathic rock^ 

It contained goldp a decided trace. 

No, % Marked ‘ Spotted Fawm^oi^; a sample weigbing 12 ozn* A 
dark grey quartzite. 

11 contained no gold. 

No. 10. From bead of Victoria gulch ; a sample weighing 1 lb. 2 om. 
Mainly quartz (with culjes and graitis of pjrit-es) asifKN;iate<l with 
geriette fiehist. 

It contained gold, a decided trace. 


212 a 


OEOLOOtCATp &UHVET DEPARTS EXT 


Na IL Lepine croek (Tapper ckuo); snmpk wdgliiog 1 11x5 tm* 
Mainly i^iiartK with a little saridte schkh 
It coDtained no gold. * 

No, 12- Ftom McKinnon creek, ^mple marked * Biue Rock,* a blue 
i^uartr.; weight of ^>anipb, 10 oancca. 

It contained no gold. 

Ko, 13, Ft*f}En Hunker creek, below Gold'hottom | weight of fiatnplo^ 
IJ oiLncei^, An ajaaoeiation of c|uart^ felds|Mr and a little calErite; 
the Diaaa ethunecl with iron o^ido. 

It contained gotd^ a trace, , j 
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To Dr. EoBBitT 

DirrictoTt Gechgiecd St*r^ of C^tiada. 

SlJi,—I have the honoar to ftabmlt the Loc^osad report on lOTeatiga- 
tioae eondoQtod during pftrt of the snioraer of 1902 in the Goal Field 
of the Sonrie river. To iltiMtrate the report, I liavo imade to seale a 
modeL showing the surface features of the region from Estevan eaet^ 
ward to a point bejond the eoal ininesp and photographs of this are 
fiubDsitted for reproduction, A few photographs of naturoJ features 
nnd sections also Accompany this report, m well as seetione plotted to 
show tlie probable trend of the dlFerent cohI seAtnSi 


I have the honour to be, Sir, 

Your obedient servant, 

D. B. JX)WLlNO- 


Ottawa^ April 39, 1903. 
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ON THl 

COAL FIELD OF THE SODRIS RIVER 

EASTERN ASSINIBOIA 


By D, B. Dowusfc. 


Gbnbral of Bovris coal riKLD. 


The actual urcti ov«r which the oaal-bc&riiig rocke of this dUtrict ifcnnl 
exteod, is not exactly known, principally bcoauAc there are so few ex' 
posures m the Btreani TalleyB^ od account of an extra thicknosa c£ sur¬ 
face deposits, eastward from the area now mined. Thin great tnaotlt 
of drift eoDBiatmg of bo^llder^^ky extends northward through the 
Mooee irtountaioa and U continued north of the Aesilnibolne river^ It 
has concealed the eastern outcrop of the coal rocks and their exteosloo 
can bo learned only by boring. At Oxbow a deep well for the water- 
supply of the town had penetrated sandstone at 2S0 leet below the sur^ 
face and Bmall particles of coaly matter cama up in the oversow pipe. 

This indicates their eastward extension to at least the mouth of Moiko 
M ountain creek. The lower land between that creek and Turtle 
mountain is probably eroded to beneath Uiis horizon. Westward it Is 
supposed that the Tertiary coal-beariug rodka extend to the Coteau 
also occupy the semmit of Wood mountain. 


Alonir the face of the Coteau extends a wide dat which is drained Plsin ilrfUTtcd 
at present both to the northwest and southeast hy parallel streams ^ ' 
w'hich appear to have a very slight fall. Moosejaw creek heada 
in the Yellowgrass marsh near the head also of the Souris ritfon 
The elevation of the surface at the nearest milway station^ 1889 
feet^ is not very much above that at Estevaa or Faaqua, so that this 
strip may bo said to be a nearly level plain bordered on both sides 
by a Blight rise. The only deep river valley catting into this is that 
of the Souris river and its main branch T.cing creek. From the north 
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the drainELge huA m cut ofklj a KhoFt; valley from ihB Qu'Appelle to 
aear Moose Jaw witli a fall id that ditUDce of 13S feet, Tbiis northward 
drainage Boenos therefore to be much more recent than that to the south 
and sn^;;este than the drainage atusa of the Sourwhajs been redueod by 
a later Liltiog of the plain by a sUght depression to the north. Evi¬ 
dence of the late deprefialoii is more pronounred in the waatem part of 
the plains in Alberto, but On tho other haiid in Manitoba the latest 
ertkstal movement is an elevation to the north, so that in thLs area the 
moveoiont Jiaa been slight in either direciJon and^ as noted above, pro¬ 
bably the northern part has Ijeen slightly depressaed. 

The main valley of the old drainage is novr occupied by Long creek 
as shown on the maps, but a slight depression just to the east of the 
Coteau C’hirriefl another stream which joins the large valley Opposite 
Estevan. This carries about the some or even less water than Long 
on>ek and is called Bouris, although it would seem tliat the other should 
have had the uame. This part of iho Souris hoe cut a very narrow 
and short valley above it^ junction with the large one at Eatevau, 
Evideoce of the very level nature of the surface drained is Men in the 
shifting of the channel which led from the e<lge of the plain into the 
valley, causing a series of parallel lateral valleys on the north side 
above Eoebe Perc^c. Many of tbeac lateral gorges were eroded by 
companion streafiw which have gtodoally lost their water supply by 
the deepening of the channel of the main streaiu. Several auiail isolated 
hille in the valley remain to show the former eoDtlnuance of the side 
walls of these cotupanioa valleys. 

South of the Bouris and oast of Short creek there Ls a decided rise 
in the surface amounting to about 100 feet above the general praine 
levoL Proni this to the bed of the river there is a fall of 340 feet in a 
distance of only two miles and os the nocks undoHying the surface are 
very friable tlicy are easily eroded otid the drainage of thla slops has 
excavated a number of very largo and wide gullies which have dk$eoted 
a broad area. On the north side the banks below Roche Perc^ are 
high and where the lower coal aoam ia being mined are intersected by 
narrow steep cuts which oro taken advantage of in getting at the seam. 

South of Estevon the valley ia wide and Ls in fact a doubje valley, 
about a mile and a half wide and 110 feet deep. At the mines it la 
less than a mile in width and over 130 feet in depth. The river-llatis 
well grossed and a fringe of trees skirts the stream. Many ox^bow 
lakes show the gradual shifting of the channel by cutting olT bend& 
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puTiijia ] the coal 9 f 

Tbe CoAi, Hawiioss. 

The cokI eiposed in the diatrict Ere DtEny but in the seuAll 

area here deacrilml they may be grouped in three horijona—Upper^ 

Middle end Loirer. Eacll q£ chea« may contdo several but in 

each, workable se^nis occur al places. 

Ej^wr //oriMJL 

This contain^ generally a four feet seam that ia fairly continuous Upper iwaui-. 
throughout the dutriot eicopt whore eroded away by the etreama or^ aa 
OD Short cnwkt where it either thina out or La joined by the seams of tho 
middle horizon to form a lioven feetaeairu Tbocoalseamaaresoprated 
by depoalta of aand and clay that iLre very variable in their tluclmeaH 
and aioal distribution—meftaures that are prominout in some Hections 
being absent in othera ®o that a series of aniall Beamn tnayp by the 
abflonce of theae partlnga* bo brought into one The upper horizon haa jfHjrdi htnk tn 
been prospected in the vicinity of Bstevan at several poinU anrl though 
the coni h generally an ioforior lignit* it serves fur local use. The irat 
mine opened in the district was on thte upper seauip locally thickened 
to eight feet or thereaboota On the hillside just south of the town* 
several thin saams are exposed, probably of the upper and middle 
horizonsr but they are very poor and only a part of each seam is utilized. 

Another opening on this aeam is on the edge of a mvLne near the 
cemetery where a tunnel ahows the thickness to be about four feet. No 
other exposure of this horizon wrs noted for some distance to the east- ^ 
ward and it is ogaiu well exposed in a ravine north of tho Taylor mine. 

It has there been mined in several plac(^ and being near the prairie- 
level the coal was easily teamed northward to aome of the stations on the 
railway* Above the SouHb and Roche Perc^e mines it Ls still in evr 
dence and la opened in se^^rol places. On Sec. 35 it was reached in 
the b«>re-hole at about 50 fefflt from the EUrfacc hut is .^mewhat lower 
in the exposure near the river. A tunnel on Sec. G. of the town¬ 
ship to the cast^ is on the asmt seam at a higher loval than in the bore¬ 
hole, The sections accompauying this report are drawn to scale so that 
the poeiUen of the fteanis can be measured, but as a rule the absolute 
helghta are given in the text along with the descriprionsof the sections 
In referring to the sections it will be seen that along the north side of 
the river the upper coal is probably continued at a distanoe from the 
immediate brink of the valley and may undulate eligbtly. Near the 
eastern end of the field there seems to be a very prenonneed wave in the 
beds below, and probably the upper seam follows the ssamo curve. The 
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sections aerw the large vallej and up the anialler ones t.e. from the 
Tnjlor mitte up Short creelr^ and from the Soo mlQe ap the Souds^ ehcw 
firstlj that on Short creek there U a depresebo to the south whereby 
the upper and middle seams are brought together and Jteoondly that on 
the upper part of the Soun$ the upper seam rises sHghtly to the south. 

Middle //ortiOM. 

Along the north side of the valley this hoHxon is found to be exposed 
in several placee but ehows a great teaden-cj to thin out in plaeea and 
east of the tntnee it is hardS j discernible. The isolated hill west of 
Estevan, in which a tuunel has been run h probably a repre^ntntivo 
of this horizon. There the coal b i^pHt up into three seaiu^^^the lower 
one only being mldodh Again on the face of the hill south of the town 
a four feet ^feam slightly lower in elevation b Its probable rnprosenta- 
tive. Above the 3oo mine a three feet scam of coal and shale at 1790 
feet is probably of the middle honzon. Farllier east it is doubtful 
whether the i^eain in the Duncan mine belongs to this or the lower 
horizon and may be the burnt that is exposed at the top of the 
bank In the southeast comer of Sec. 14. A seam that was on fire in the 
nortli east corner of Sec. G of the next townahip to theea^tmay belong 
to the middle group. A valley to the north of this would defiect the 
outcrop to the north leaving a long oblong hill with a portion of this 
cool near its top. Burnt shalee indicate fvebly its presence along the 
bank to near the mouth of Short creek. An exposure at one of the 
bepda of the river shows four feet of burnt shalo^ indicatmg a burnt 
seam of fair thickness and us it is about at the proper elevation lor this 
horizon k is so marked on the seotiom In the mviue north of the 
Taylor mine at an elevation of 1807 feet there hnisbeen a tunnel driven 
on a 3 f6 im neaui which is below the upper coal but eastward from 
this the aeam becomea insignJiicant and split up by partings In the 
Hoeoard mine there is a two feet «eaiii at iliu hoH^n^ but this, is 
represented in the Sugar Loaf Bectien, by two seame of a foot each^ 
separated by a foot of gray clay. Ko trace of lignite is found farther 
east on the north bank. 

In the sonthward Ijcnd of the upper part of the Sourtu^ i^be middle 
seam takes a prominent place and is found well up the bank near the 
larger valley with * thickness of six feet Good exposures are rare in 
this i^rt but it is found near Wood End iu a seven feet seam and the 
percentage of fiietl carbon left by fast cooking showa that it is of os 
good quality there as the average of the ooala of the valley. On Short 
creek, as before fnentioned, there is a thbning out of the measure^ 
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between the middle and upper coals and they seem to come together. 
Several short tunnek have been run into the banka to extract coal 
from thia si^m and apparently the supply baa been required by settlera 
of the immediate vicinity and acro^is the boundary line. There la a alight 
rise in tJie measures to the east ao as to bring up the seam agsin on the 
east branch of this creek in Sec, 6 near the Inlemational boundary^ 


Lou'^cr liorhon. 

This ia the most important in the district, as in it the lower seams N^hsideef 
are of better quality as a rnJe than any in tlifl upper horizoivt Id the 
westam end of the district there are several small seain.^ cwasaaionally 
of ^workable thicknosa but east of tho mouth of Short creek theso are 
gathenid together in an eight feet i?eain that is being mined on a mneb 
larger scale ih^n near Kate van. West of the mouth of Short creek 
the outcrop of the seams is low' down in the valley and most of it would 
be below the river flat, but it is probable tliat it has been eroded efcose 
to the sides of the valley and the river flat flUed with river <lepoBit, 

Thfi dip of the seams in this lower horiion w not veiy constant in any 
direction. The aection ahowa a considerable wave at the eaat end on 
the nurth side of the valley with a general lendcncy to become lower to 
the west. South fTom the mines the outcrop seems to bo below its poesition 
on the north and this southward dip is further proved in aboriog on 
10* in which the seam ie found at 20 fest above itn position in the bore 
on Sec. 35. This may how'ever only that the crown of the anti" 
cline in the seam at the Souris and Roche Perc£-e mina^i is continued 
In a N.N.K direction. This if pTOduced southward will puss through 
Sec+ 5 near the boundary and bring up the middle and upp^ seams 
that go below the valley-bottom at the corneal hill at the mouth of the 
east braneb. 

Jn the upper part of the valley, Routh from Katevan, the lower fTOoi 
horizon rises slightly and is found higher up the river than expcctedi- 
In the bod of the stream on Sec. 22 the lower coal was seen for the last 
time in that direction. Near Eatevan exposures of the lowest part of 
this horizon are seen on the scuth border of Sec. 14. Up the valley 
toward the towm the measures rise slightly *Hid beds, probably of this 
horizon, are found low down In the banks as at the Soo mine. On the 
south aide of the valley a mine Is opened in the south-east comer of 
Bee, lion two Beams of li ve and ai k feet thickne^e that are somewhat 
higher above the river-bed than those of the same hodjon north ward, 
but in the section given on Sec, 10 it is found again split up into 
seveml snjall ones. 
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South lidu of exjKwnrefl itfem mnsu between the bend of the Bouria ai^i 

the mouth of Short creek, but Intereetod purtiee who have prebably 
sank teat pita report that there are several valaablo aeamaat ftcoesaihie 
locationi in thU part of the vaJley. A mUe weat of the month of Short 
crwk on Sec. 35 there La an espoaure of a 6ve feet oeate near the water 
of the creek. This b not all pure lignite aa the lower part le very 
dirty, but a ihort dijitanee to the east it ia apHt up into two seaman—the 
lower, two feet three incha thick, being of a very fair quality of 
lignite which on coking leaves 3B.90 per cent of flxed carboO- 

Ai tb# uiitiwi. The other e^poaurea that occur cast of tbifi are those only that are 
at tlie mioea. In th« Taylor tnifto the seam is five feet with a aomlV 
Ecam below. la the HaiiiMud the parting gradually thine outtowanla 
the east, and acrtksa the ravine la the Kew Boorii mine there b a thick- 
neaii of eight feat of lignite, la the vorkinga thb Dccasionallj thickem 
up to a maxiatuto of twolvo feet for short distances. In the Roche 
Perc^ mine the seam b aliout eight feet and in the bore-hol* on Bee, 
there wera seven feet sii inches. East of this no ti«e of the 
lower coal has been found bv the tiiinora. At one locality on the south 
aide of the river on Sw, 23, at the month ol a gully, the lower seam 
was found and some coal was extracted, but w* it was tow down it is 
piobable that the water interfen^d with ihe workings. 

Umrrni mni. lu bors-lsole put down by Dr. Selwya on the side of the valley 
in Bee, S he probably did not strike any of thi^sep but was able to demon- 
sLmto that there is yet another seam much lower down in the eeries, 
that may by the unduUriouji of the beds be found nearer the aurface 
in piftcce to the north and an tlie river eaitward, tlust have been geao" 
roily considered nonproductive. 


Burning of Coat Kam*r ^ 


Hominir ot 


Enquiries inade at the minffli have elicited the infonnation that in 
the vidnity, the burning of iho seams extends at farthest only about 
onehutkdr^ feet, back from the bank. The cause of the seams catching 
tim at the surface can generally be traced to the drying out and disin¬ 
tegrating of the lignite at the outcrop rendering it easily kindled. The 
igniU*d mass slowly extends farther into the bank drying by its heat 
the upper part of the seam which is first oonsuined m far back as tbe 
lack of moiBlurv allows. The further consumption of the lower part 
proceeds verj' slowly before it is extinguished- 
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During this aiLmmor mevoy of the inkn^ ftOt Lu DperaLion as tlia 
market for the product of smaller once ie purely local tfind the dciuAiid 
only for the winter months. In the Eatevan dutriet there w^Laonly ono l>ikn»n muip* 
(the Bencan mine) that wcka shipping coal by car lots. This wbj^ drawn 
by team to n spur or aiding on the bank mbovn. The mine n not dev eloped 
(O any extent, oa yet only four rooms, two on each side of the entranee^ 
being mined out and the timbering fr<H:jnired is not very extensive. Of ih« 

Soo mine, which is said to be worked in the winter^ no information nv Phpiimha 
to the character of the workings could be oblolned oa the slope was 
flocKled with water. Many open cuts along the side hill ore to beseem 
near the town where formerm have dug up coal for homo use. Acroas 
the valley on 11 a tunnel is driven into the bank on a sia feet 
seam and a slope farther iu leads down to a lower scam, said to bo £vo 
feet thick. As the tunnel was not well timl ered part of the roof hod 
Fallen and the ImteKor was not seen. About two miles up the ^uHn 
from the bend, a tunnel is being dug into the hill on the west side of 
the valley, probably on the middle seam. 

The Souris Coal Ca, which now has coutrol of the luintie working 
at Coal Field east of Roche Ferc*^, has for thu present closed up the 
Taylor mine near the latter station and confined its operations to the 
group known na the Hassnrd, New SourU^ Farmer find the Roche 
Ferc^ mlnes^ 'Ihese are all on nn eight fret Neacn. The entrance to 
the Hossord is from the west side of the gully in the aouthem part of 
8ec. 4 At the seam has en easy slope to the wn&t^ the entrance is on 
a slight incline and the drainage of the mine is accomplished by a 
steam plant which aUo oompiisRsea air for the cutting machines. In 
the New Souris mine the entrance is to the oast and juat opposite tlie 
Hnssard. In this the seam is rooclied by a short slope and os It 
rises slightly toward the north-east the loaded cam rer|uire very 
little power to haul thorn to ihe foot of the slope. The drainage ie v^ry 
eimple and might be said to be natural. In the Hoche Ferc^ mine 
the entrance ia from the level and the seam for n short distanco, rises 
slightly and then runs on nearly a level, with perhaps a slight fall to 
the north-east. The drainage is princi()any by a siphon to the mouth 
hut en adit-lcvcl has boon cut eastward to the next gully* 

The system of miulng is generally by the room and pillar metliod. of 

Ekouble entriofl from the foot of the slope or from near the entrance 
are driven with a wid^b of about six feet^ leaving n pillar of at least 
twenty feet between theni- Side entnes run from the main nnaa and 
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from these the rooms arc opened abomt twenty feet wide with a pUlar 
o£ the same width. 

The veDtilation iH mdii^^ed by ehiteneya opening to the serfage of 
the prairie above, m which a fire is kept burning end the circulation of 
air is controlled by a system of doors on the entries and hiuhII tunnels 
from these to the roaiDH. 

Timbering in the entries is made oloee, but in the rooms it is found 
that a double row of posts at sis feet apart is snEdent, the roof though 
generally of soft sandstone does not fall suddenly and often n thin roof 
of coal is left^ as it is brittle and by cracking wamA the minor. In 
parts of the mines where the seam is very wet, the entries are extended 
BO as to cat Out large arese and tlie block is allowed a i^eason to drain 
out, 

dmoun^ and cAoracicr 0 / coai. 

Ae the coal is a lignite, its physical condition renders It difiicuU to 
transport without loss from both slacking and crushing. Its chemical 
composition shows not only a high psTcentage of water but also of 
volatile combustible matter. The water is readily lost to a larjfe oxteut 
by exposure to the air so that it is generally shipped In closed box Cara 
and care is also taken in storing it in a cloi^ she^lr The lo^ of the 
moisture cause? It to crack and tba poorer part is reduced to powder. 

In the tninitig the friable nature of this coal causes also a large loss 
by w^aste in the process^ so that instead of a cubic content of twenty- 
five feet making a ton it is more generally found that at least thirty 
feet are necoasary and in parts of a seam a higher percentage of loss 
ensuea If the miner could extract all the coal m the mine at oven 
this percentage of loss thcro would fltili be for this eight feet seam a 
total of I0,B90 tens to the square acre or for the square mile €,009] 600 
tona^ This mnuunt Is ail that can be expected from the one aeam^ but 
for Ic^^ U:^ there are several seams as outlined previously, abovt the 
one at present being mined and the total supply can thus greatly 
added ta 

In a general way the lignites of the plains, in beds not diHturbed by 
lateral pressure or folding, are very similar, but it is found by analysis 
that the pcrceniage of fixed carbon decraasee eastward from the moun¬ 
tains. A few examples are here tabulated to show the fairly general 
tendency. The samples ans from natural expovurea 

I Turtlje Bjftimlftift, fiscal csurbon JHJIW U.S. Suit. SIo. ST p. TAr 

a ftonini SuEtiortaiHhL tunnel, cxrbun SJi'ti of Prov 1SSS-B3-04 llu. 


THE OOAt^ irOBlEOXe 


15 r 


mTLim.] 


3 May ftnt, Biouatiin, 'H^rfKm Aaniukl Report 108fi 3si. 

4 MuDHiam^ Miiwa 7 miJni W. Hat, Darboaa 4l "Sfek AtuiiiaI R&pr 1886 111 

6 Coiil n«nr Lcihbriflge, nxboD 47 I Rcit^nri nif 1889^^84 30ii. 

€ XortJiAdgif- of Mklk ri'for EM*ar Fooaii ooulw, cArboo -Kl'85. Ami. Rop. 1B86 &M. 

7 Ncrth ^^!^k of Old Mab rivor At biw of Rcxiky oiounlaiDi^p carboTi 68-4<^ Rf(Jort of 

Pro^TMs t882-«iSM^ 

^ Sooth fork of Old Mjui riviw, carbon ST^SOh Annual Export ISryj &ji. 

0 Cascade miae^ Bow nver, cavliOa 74’35. Report of J^rogr^ 1882-83^81 4lll. 


Kofl. It 8 And 9 are true ceaJfr^tte lost one befog a sen[ii-ant!irAcite+ 

In A genomf way tbe lower se&Ena or those luiring a greAter tblekiiAss IncTAw of 
of AtratA above them are beUer in oliamcter than those ttoarer the 
fliirface. Thia ia ehown m sevem] Boaljses made by Dn l^awAOD o£ the 
exposed on Bsc. 10, Bosth o£ Eatevan, and given In pAragrAph 210 
m the iDtemmtiDDaL bcondarj ieport^ The meoibeTe of the secHon are 
numbered from the top do% award. 


No. 2 is a lignite having 30-10 per eent of &[ed carbon. 

No. 10 is a lignite having percent of fixed carbon. 

No. 17. A weathered apeclmen {percentage low) 28-01. 

No. Ifi. Lignite (wcAthered) 33'35 per cent fixed carbon. 

Tu following the seam^ given above as No. 3, up the valley to the 
Bouth, it becojuGfi covered by a greater thfeknesa of strata and near 
'Wood End ATI analysis shows 34-97 per cent fixed carbou. Many of 
the seaius show a Lendency to change in chanicter—sometimes indeed 
passing into a dark shale with hardly a trace of carbon. 


dptf qf tA0 

Eroti] the fossil remains oallccted Atdifierent tlraea from this locAllty, Agotrf 
it has been generally recogniml that these bads are direoUy comparable 
with (he Fort Union group. In the Edmonton district of nortbern 
Alberta, the bwls which were referred to the Laramie are divided into 
two sorleSj the lower deposited in brsekish water and the upper in fresh 
water. The upper senesp the Po^kapoo, contains a fauna that is cer¬ 
tainly Very similar to that found in the SonrU and may therefore be 
correlated with it. The SourU rocks are thus probably situated at %lm 
base of the Tertiary and above the upper part of the trausitioii series 
at the top of the Cretaceoua 

Thcdlvmon drawn between the upper and lower parts of the Laramie 
probably com^ below the coal seams n£ the diatrict^ and the lower purt 
comparabto to the Edmonton beds is to Ije found In the section gi^n 
in the bore-hole put dowTi by Dr. Belwyn east of the mines. The coal 
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horiioa reached by thi« bora at abottt ZQO feet, probably represents that 
’Vh'hich h repeated m the lower slopes of Turtle mountamin MaJiitobo 
and again to tho west in the we^ttsm part of the Coteau and the Wood 
niountaina 

This woald show a wide shallow sjneliae along the International 
boundary^ the centre of which, showing the highcit heds^ being in iho 
neighborhood of the mines at Roche PtercM—the high plateau cast of 
Short creek and the eastern part- of the Goteau. 

The horizon at which moat of the fossils were foubd la above the 
lower coal seams which are hero ostpooed and many of them como from 
the bads between the upper and middle horizons. The plants are from 
the sh&les above the lower coal. 

The following fomis are compiled from the Ibis already publisbcd : 

Unio if. and H. 

moe/riyorwii#* M. and U. 

finimrj^orwjiA JiL and H. 

If^brascentvfj and H. 
f?CKnv>6ojoV i&TiuicarinaiOj M. and H. 

Campdema producittm^ White. 

Camptf/omo M. and H. 

troehif&rmiv^ il. and H- 
Fieiparwa iroai, M- and H. 
riviparutf Conrofift f 


PLANTS, 

/Vafannr h^leraphyihiMj Newberry 

rfatanus nobilisy N'ew berry. 

S^UAafras Sdtfnfni^ Dawson. 

Toortfe^r OtriX'i, Heer. 

TaxiUe occidento/ur^ Newberry. 

Beeide the alx>ve we made a collection of plants winch are not yet 
determined^ as well ae a Jimall collection, mainly the same forma os in 
the above Ibt j and from just above the lower eoai & claw of a turtle 
and & vertebra, probably of a reptile of the typo of Champsofiaunis 
were obtained. 
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Jas^ wflat of tho stAitLon yard KHtemn, tho railway cro^a a deep 
gully runaiug west to tbe valley ol tbo Souris^ To this the first 
extensive worl: of extirtcting coal was begun m wLat wa^ culled the 
old Doiiwniou mine. This was on ihe upper seam, which ht gefierallj 
found to be aboot four feet in tbickne^o over a large part of this area. 
Kortf however it had n thkktieaa of about eight feet but the quality 
proving poor the eutarprlse w^aa abandoned^ Aa the old workings 
are blocked op the only expoeores now to be seen are in a amall tunnol 
about one hundred yacda west of the trofttl*, running into the sooth 
bank. Here the is eight but very dli^ty lc»king—a bright 
part al>out ten inches thick near the top being the only good oofid in 
the section. On the northern s^ide of the gully the old ontrancos to 
the levels of the Dominion mine atill stand though the railway tracka 
that formed a spu rdowathe coulee have been removed. From all appear 
. rancca the seam worked was of a friable nature and very dusty* It is 
only about twenty feet below the surface in t^e vicinity of the town. 
The elevation by comparisoo with the rails at the station is ISSO to 
1838 feet above tide. 


In the valley to the south this seam ia not well exposeilas tbe slopes 
are mainly grass covered. On the slopes of an isolated hill almost ErttevM, 
i^outh of the old mine several of the upper seams are well exposed. 

The upper four foot seam is representetl by a few streaks of lignite. 

Below this the middle seaiDS, which along the valley are generally burnt 


at the otxropt ere he» represented hy quite important beds. The 

section ii the hill is giifen below. 
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Xear the o >rth end of this, another level lint l)wn excavated into 

the hill to etrika the same bed but it had been burnt out> 
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Od the edge of the bank soutL of Esbavao atatloo und n^r thepoat 
marking tiie coajnnction of the four ^eotiona auinboned 15, 22 and 

2Sk a raviuo cuts into the bank for a abort diatancg laaiiiiig a projecting 
point in auction 15^ On both sideFj of this point tho upper and middle 
coal are exposed. On the west aide the upper neaia baa been 

opened along ita outcrop and considerable coal taken ant without 
mining. Here the elevation of the aeam k Id25 feet above eea. The 
probably the one at the Dominion mine^ contains only 17 inches 
of fair coal covered by two feet of carbonaceous shale almogt a lignite. 

f>n the eastern edge of tbis point the Bame seam h again exposed 
with a covering of light clay six feet in thickness to the top of the 
bank. Below there is grey clay for eight feet to the top of another smalL 
aeafifl^ Yellow sandy clay with ironstone nodules occurs at the bottom 
of this exposure below the last coal seam. South of this section and 
above thn road leading down from the town, at ISIO feet or 15 feet 
below the upper seam there is an exposure of four feet of poor dusty 
lignite of which only the lowest foot appo&rs to be fairly hard. Orey 
day five feet in thicknm lies below tins and then another small tignito 
seam is HceiL The beds beneath the road leading out of the coulee 
ought to be on the horizon of the seamh at the 9oo mine in the next 
ravine to the eaet. 

The section here can be siunmarii^ us below 
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The uortb eut qur^ter of Sec. 14 is out up by a large coulee upenLog 
wuthwen] at the centre of the eectida. The ejtposorea iti this show 
the heaviest coa] hodzou to be at about the lowest part or floor of the 
Jirctt thus eroded. Oa the outer edge of the baahs an they approach 
the river valley there appears to be a nltght dip to the atmth-weat w 
aa to carry the coal aeauis beneath the river dat. This may tnean. 
however, that the coal is burnt out along the edge of the valley and 
into tho banks to the north, au letting down the top mcanures five or 
six feet. On the north aide of the amphitheatre here formed ia the 
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800 mine. A alopLcg tunnul leads down from (.be foot of n tkcarpc^l S*> aiisn^*. 
ba^k and coal baa been mined here by Mr. Yardley. Nearer therailw^ft)'^ 
in a narrow valley, an upper seam has been opened by prospect holes 
near the surface. It has there a thictneaa of 4^ feet but it is soft 
&nd dufltj and would not bear mnch transhipiueDl. 

The section here is as follows 


Flirt, in, 

Ivimuiy mtiMsiLtm oonCwU-d.. .... 11 0 

fietkin «xpo«ed \u mvine.-I 0 
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and fthide .... h 4 ^ ^ 0 
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Clay iiewatenfl layer.... - - ------ 
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Bltick HliBtlq, . ............ S 

^ le 

Clay and iiand... , 4 G 
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Ynnlky.... .. ^ G 
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Top of aal i 77 S 


III the next side gully oast from the Sod mine, probably on the uor- DnncAn min^. 
them pairt of the sontb-west quarter of See. 14+ an openiog has been 
made at nearly tbo same level as at the Sco minei by Mr+ P- Dnncan^ 

Here the partings between the three lower seams have disappeared and 
nearly eight feet of cool is being mined. Tho elope extends into the 
hill about two ebaiuet and two rooms have been extended back about 
forty feet from the tunnel on each side. The face of the seam shows 
a fair quality of ligulte^ with a dull portion in the centre^—the lower 
part being of bettor quality^ A roof of more than a fool of the cool is 
loft and about six feet and a half is taken out This is being shipped 
in car loui—the transfer from the mine being made by team to a spur 
on the railway above the mine. 

Tlie top of the coal seam is at about 1781 feet above sea or nearly 
on a level with the top of the three lower Beams at the Boo mine. 

The south-west quarter of Sea 14 is homesteaded by Mr M. Carroll CfirTudbiaiuM, 
and is mofitly a brdod river flat. In the soutHem part two isolated 
hills are being cut into by the stream along their south side and 
three seams are expoiied. The lower one is of fair coal about four feet 
\b—F—2i 
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in tliicknessatid it haa been mined to some extent, Tiie spring florid^ 
alitinat reacli the month of tbe tunnel bnt it ia geaernllj about J5 feet 
above the stream- Above tJiis four feet seam which appears to ba a 
lignite of fair average quality, the section shows I foot of yellow ^anily 
clay followed by 18 inches of poorer lignite, A varieble amotint from 
23 in- to 2+ in. of light clay showing sections of stems and pieces of 
carbonized wood is above the aiiddlo seam and a thiehnese of 14 in- of 
poor coal rapresenls the upper part of this coal komxuL In tracing 
this upper rtcam around the hill it appears to thin out considerably, 
Aliove the coal is live fi-ot of clay, at the top of which is a clay iron¬ 
stone layer. Tlie ironstone U found at the eastern end of the hill at 
two feet alwve the coal so that the intervcdng clay deposit is very 
variable in thitVnese. The ironstone is covered by clays and sands to 
the top of the hill, about 25 feet. 

The river inaltcs a strong bend to tJse east and touches the aouth- 
west part of J^tioa 13. A high point at the extreme south-west 
earner La ^earppd ftud ahow§ b of ^7 feet, me mot 

tixpQ&ijres ulong the liBnka from EstevBn eastward «owld »*cni to indi¬ 
cate tbet iLoijaine bedawero expowdnll oJong. If the coalfieains found 
here an the ^ame a^i at the Soo raine, there must be a alight dip ta the 
east amount-ing to forty feet f rom the mine to the eouth-eastem corrier 
of the same section wbbJi wdl be seen on a compariion of the olevatioti 
given for tho two seetionA, The section at this place is given boiow 
in deftceoding order. 
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I PE.TA1LS OF NATOKAL EXPflSfftES AN0 SECTIONS 

In the lower pnrt, now ooncealod hj a tnodslide^ them is evidoaco to 
show that coal haa het-n mined here, but the ap ing freshets flood the 
workingB and dmg down more of the eliff- It is reported that the 
faimera open up a four-feet seam that comes above the water level « 
that sensor each winter Tt is probahl^ n * 0 ““ which is partly covered 
by the present atroauf in fioCtl. 

strata on the north partof Sec. 12 juai south of the half mile mound, 12; T|, 2, 
in descending ord^r t 
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A gresa-covered valley with eteop slope runs parallel to the river. 

This depression extends from 8e?. 33 to the town of Eetevan and tlius 
forms B narrow ndge between it aud the river. Side valleye cutting 
directly buck frotn the river have begun tiio gfiKlual disMction of th« 
ridge into long hilla, a process which can be seen at a. later stage in the 
lines of small ridges in the larger valley. 

Exposures are not frequent along this part but a suanll wetaon B (, Tp, 
shown in a hill in the north east part d Sec, fi, township 2, range 7t 
where one of the side giiUi« is cutting across the narrow ridge. 
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A small conical hill iust here has bad the coal seam which formed 
ito top burned away. Below this a clay iroirttone band appears at 
177!i feet. 


The section under it ia t 
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ElanLlkm. 

Ft. in. Ft. 

Toj^of eLij fcrcnuti^i^, . ,, ... 177 ^ 

Orvy clay withyellflWiiirriiks 2 D 

Ptwp J^4wte «vd black flh^,, 1 0 

Sand., .... 1 i» 

BSwJt . ..... . . . ... 2 i> 

Bottom i?f oxpDtfnre .. ___ ITOI 

Section on ri.Fer bank in Sec. 5^ township 2, r^nga 7 : 

Directlj sjouth from the centre of the section on the rtv^t bonk * 
smiU expoBure shows three snmll eeainB near the waters At 1805 feetj 
the top of the exposure^ yellow sAnds and clays with a few beds 
liatdened into Bnndatoeo form the mass of the upper 30 feet. At 1773 
feet or 30 feet dowp, a broad red l>and shows where the coal seam noted 
a mile np the ricer as being on fire, has been burned out Ot^y days 
show to 1742 feet or 12 feet abovo the water^ underlaid by ihree small 
coal scAms. 

T|*. % Section on Jioutb^west comer. Sec, 3. township 2, range 7. 

Bedn altogether Above ihore expo^ in theWt section are hens seen 
and the liorUm of the upper coal should be exposed. It inaj probably 
be represented by two thin seamB in the upper part of the Bection. 
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EiepoffUre on Muth-eaat pert of Sec. 36, lownahip I, range 7. 

The upper beda of the expoenre given above are not repeated betiveeii 
thu and Roche Perc^e ae the Ijanke are mneh too low near the river 
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irairLtMa-] D£TAZL1I NATURAL R3EFf>3URI^ ASt> SKCflOKi^ 

and the cutcnDp would probftbSy follow north of the tfownsbip line. A 
dry valley parallel to the present one a^orde aa easy grade for the * ^ 
railway out of the valley on the north elde^ The point thus cut off le 
not as high as the average of the banks elsewhere. A bend of the 
river cotting into It affcrds a good exposnre of the lower beds. The 
top of the e^cpoeure oommeneea near the base of the one above and 
may include some of it The following h the section in -descending 
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^Up^pO^lipiit^Hfijni_ _..............p ,. 17^ 

Yellow and blue day. ................. S 0 

Gray fuindy "hille^. ,, .. . ... - 2 0 

ycn&w ..... . . ^ 0 

Gny HaTiddtona with dark day at tO|i, .. ti 0 

Gray day with etroAk ef lignite at to|j, .. 4 -B 

p.,. .+4-. .. 2 0 

Gray Cilayk red ^trandf at top. . ... S U 

Elark gray day^ Iwnwu at top. . li A 
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clay ihearbaae +p. p ........L..p...... D- 0 
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87 0 

The burned seam at 1TS3 nppeani i%t ^e right olo vatloii for a. oonti- 
nuatlon of the seam noted as being on Bre in See: 6, about four miles 
to the w^tn It Is impossible to be certain without sections closer' 
together international but the beds seem to be undisturbfid.. The ostpo- 
suro are continued along the bank to Bee. 25. The references to these 
in the Internatonal boundary report are in the following parsrgrapb :— 

■ 207 sections more or losss perfect are exhibited in many places in 
the Bouris valleyp a mile or two west of the entnuiae Into itp From the 
south, of Short creek i and mare especially on the north side of the 
valley. They show a great similarity, though not absolutely the same 
in ftuy two places^ 

* One of the moat perfect exposures seen was In the face of a bank 
from sixty to eeventy feet higb, and consislod of oand, sandy clays, 
and bard fine clays very regularly and perfectly Stratihed^ and coloured 
in various, shades of yellow gray^ gray, and light drab. At two differ- 
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3«. ^ Til. 1 
B, i. 


B 6. 


TTftylur luiDe. 


ent lerelH harder Muadstccrie layers of nmaW thickness wore seen aad 
also three diatijact bedfl of li^ite, 

*1 he lowest is a hard compact Ugnke resembling cannel c5oaJ io aspect^ 
and i: wo feet three inches thick. A few feet above this a second seam^ 
eighteen inches thick, occui^ and still higher in the seriee^ and abom 
half way up the baiik^ ft thirds of the same tbiekness. At. the top of 
the bonk gome large nearly spberieml nodul-^ mist, and have andentiy 
been derived from a superior bed which bae been reraovi^d by denuda^ 
tion. The clays and arenaceous sbalps, at several different levels Include 
recDninB of inoUuscar but these are very fragmentary, having been 
crushed by the compression of the containing ixiaterinl. A species of 
Unio is abundantp and reinaiiis of gasteropoda also oocarj thongh rarely, 
and ia poor preservation/^ 

Eastward aud norblt of Roche Perc4e station the ojepo^ures are not 
very distinct but the coal seams of the lower horhcon appear to rise 
slightly and at the Taylor mine in the south-east comer of Sec, 
township Ip range 6. a tbickneas of five feet of good lignite Is mineil- 
3S feet ftboFo the water of the stream. Above the coal is a well dolinod 
band of sandstone weathering out along the top of the hiU in irregular 
forms. Thift sandstone band can bo traced from the middle of the section 
given above and is between tbo lower coal and the burnt seam of the 
middle of the exposure, The full section at the Taylor mine is found 
to be represented north ^ilong the banks of a small stream. In the 
mouth of & valley coming from Sec, Oj a well shows a section of about 
35 feet of eftndsbone above water and it probably reached downwaril to 
within 10 or 15 foot of the coal seam of the mine. 

The total section in tJie side valley and the mine could be repre- 
senteil by the following scheme:— 
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Gaologecai Scbvet or OAKAm, Vou XV% pAirt Fp Plate IV. 
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PEEtiiwrnvE or Model, Ldqci^o Noktii. 
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Mr. Thoiup^n ihe former lElajiAgftr of tbE.r TaylBr mirLO informs nie 
th&t ID drilliDj^ by Imticl liolow the of tbe mine ADother seam of 
2 2 incb^ of lignite found and that for a ooiii$ldarablo depth belo^ 
that seam the measures wore barren. This would agree with theraeord 
of the bore pot down by Dr. Selwyn six miles to the east. 

Eu^t of this there U a group of mines dow in aetive operation on an ^hum 
eight feet seam whioli appears to bo a ootir.inuation and combination 
of the seams of the lower horizon. In the Walsh mine there is reported 
a clay parting which is first developed in the HassarrI utine just to the 
north. In this latter mine the jsohjh dips to the west and the elsy 
parting increases in that dinection. To the east in the New Souris 
mine there is no day parting and the aeaui maintains a thioknessof 
eight feet and sometimes considerably exceetls that volome. The 
same may be said of the seam in the other mines to the eaat. There seom^ 
to be no doubt that the coal i^pUt^ in going westward. TiiU is also 
l^mo ont in tho sections near Estcvan where this hDrijfoti ia represented 
by several thin seams. 

The Witioti in tiio vldniiy of the mine^ ie well represented by the UucluktkHi 
expcjGures on the steep hill east of the Walsh mine called the Sugar 
Ijoaf. Tho group of min^ are all on t}ie one seam and it is noted that 
there is a considerable difibrence in elevation at the several Jocalitiee 
indicating an undulation of some magnitu^lc. The following elevations 
arranged in order from the west will serve to show this ;— 
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That the feun up to the north is shown in the bore mode on 

the eouth e&it comer of Sec+ 10 . Here the f^lovetionfl are, for the lower 
sn&m about ITSS and for tho upper one IS4S or onJy ] i feet below the 
surface^ while on Sec» H the upper one was not found at all, probably 
reaching the surface between the two places. 

Section of the strata in the Sugar Loaf. 
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At the Souria iDiat the coel u oTerleifl by suidstooe in mmt of tbe 
expoenres. OecuionaUy the niot is elnp. Below tbt eight feet aeiun in 
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tho yourifi, another, two feet in thieknesa, is expoeed at about fire feet 
below, on the toad between the Souria nad the Parmer mine. 

The eight feet aeam hae pnired to be of u fair quidity of lignite, aud Tin-»foot 
its thickness ia ample to admit of economical working, ft baa been 
traced along the face of the valley oa the north side from the Walah 
mine to See. 35, and the bon) put down near tiio centre of this aeotion 
in ITO proved its existence there, but east of this it hue not been 
found. The levels given above rhow that in this part ite surface i* 
undulating j and eastward froaa the bore it is expected to dip to the 
east and go Imlow the aurfaoe of the rivetvfiat. Reducing the elevations 
to show the height above the bridge, crossing the river at the mines, 
will more clearly show the amount of riue and fall of the seam at 
itfl outcrop. At the Taylor mine it is about 18 feet above the bridge 

St the Sonris mine ^0 feet^at the Farmer mine 64 feet—at Roche 
Perc^ mine 71 foet~at trial pit east of above mine 62 feet—at bort 
on flee. 35, 26 feet. It is thus seen to be descending rapidly to the 
east from the latter point and it was looked for at au exposure on Sec. 

36, II mi\& of tbe bore^bolee 

The river there cuts the bank and exposes over 100 feet. At the Sre ac, T|>, i, 
lower part are seyemi holes made by the miners in tryiiig to locate the F- 
lower seam apparently withoni success. The menanres are not very 
well aiiowii but the following section waa made out:_- 
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The upper aeaiu is here only 66 feet above the river and to the north 
east in Sec. 6 at a distance of about a mile it has riecn to 115 feet 
above the etream. This is probably the direction of the greatest dip. 
The lower seam might be expected to be present in the hank below this 
exposure, but more likely too low down to work. East of this it proba¬ 
bly rises and might be found by digging, but the superficial depoeita 
are found to be much more thickly strewn over the aides of the valley 
as well as on the upper surface, so that there are noexposuren and the 
uBort of individual minere is not equal to overcoming the increased 
thickness of this bouldery mixture. 
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Sectzoxs ON boutwrhn hank or feksuizis iiivfefi. 

Ab the riv^r here m&ko$ a bend to the oOrtii-eA^t the eeations on this 
Aouth side should Indicate the oontiouAUce of the ^ainsa ^hort distance. 
Koue of tbeao exposures show the lower eesnaH but the beat seotloti is 
that given by Dr Selwyn in £St. Peters ^ully. This is probably the 
one thnt cuts through the eii^tem part o! 8ec. 25^ township Ij range 6| 
judging from sketches in hia note book. His barometer reading along 
the face of tha bank and on the prairie above would jilaco his lower 
seam at feet above tbe Souris. Coinpanng this with the auction 1 
have gi ven across the stream on the north bank^ where the upper 4 feet 
seam is at 66 feet above the w ater, I am i/icHned to think that the 
lower coal of his section is the 4 feet seam above the one at the mimes. 

Reducing the elevations to the know'n poaitions of the stream and the 
top of the bank, the section should be placed below: — 

Dr, Selwya'a section, St. Peters gully. 


Frtt, in, Ahgve 


Topoi bank......... _. + + .... . + . 17^*1 

l^il vm\ 44md>' elay .................... hi 

Liffniu. . . .. . , _ a 0 

IWof TOftI .. 

Umb iiaJ4dituttts„,^ ... u o 

IruMtcDC band.. p. 0 1$ 

Hgft dmb iinndptabir.. ........... g... S 4 

BiiifiSefcval .. ISIO 

Kandy day Thalia,.. .... 8 U , 

ImutoEi# withc<i»y Bhfklc. ..p 1 

Sandy S 4 

Sandy ehm\& wilh carboaueoiu ■If^nka. . 2 ii 

KondakiHtti and vmacrrtiDfiwrj' londrock 

with femi^iiciuii li&iid& atud cofkamtWnK, U 0 

CTlay phalM... + U 

Carhcffluoauft Btteak.. ........ r , . 1 U 

day vluiliM, Mibdy.. .........p,, ....... £ U 

IroiMtjD&it &nd . 2 it 

L^tiU (nTvdvfiaid by utiff stay nbala).... 3 U 

Ekittofu of >iwu r.H ITTS 


m u 

’Wbilv boriDg near here in 1880^ Dr. Selwyn made on e^ort to trace 
these eastward to near the sUe of the bore-hole His notea 

show that this seam riaea rapidly to the north-eai^t and that in the 
well sectioa thorn waa no chance of striking this series. The Outcrops 
are ail concealiNh hut by sinking a pit in the centre of Sec, 31, a seam 
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of lignite 3' 3"^ was oncovored at 103 feet e^bove the atreem. This Dr* Rmki wf w 
Selwjn &ssukiied to be the niLddle seam of the section above, and so ' 
e 7 cp«et«d to stake It just abovo the bore hole farther eaat. The top 
seam ha traced a short dUUnce iwid guppo^d that it ruua out lo the 
surfacer It is more proWblo however that this was the lower seam of 
hi* section and so would show aboot the saioe rate of rise ns in the 
same senm on the north bank. The elevations for these localities* 
assuming all to belong to one seam are ;— 


Fft^-rn giiily, . iS&iL rivt-r 

On trt of Sec*. 3^5 , H X ft* « ii 

Ontre af SoC, SI . .. r -, ■ 103 i- « 

Trtiil |jR ^^etL G ....... ... ... 115 « 


Tliose elevations do aot nUow of a single plane passing th rough them pp jinul- 
all, but show a rise to the nartb-east iju!rea»ins nOTththe of line joining 
the second end Uiird of the list oi)ove. Leaving out the first and pro- l««t 
jecting the plane pawing through the others to the site of the bore-hole 
ill the south-east corner of See. 6+ township % range 5, it is found that 
the plane ehou'd there be at 13S fe«t above the river. This is near the 
top of the bank and taking the distAtice below that at which the lower 
8 feet seam was found in the bore on Sec. it would bring the protmble 
pOMltion of the lower seam SS feet above the river. 

Both these heights are above the mouth of the bore and of a well Tpi. 2, 

or pit sunk by hand to strike the seam. Ttie elevatiotlH here reduced 
to iwa level are :— 


y<»t. 

Water of Ktn-aTii -.. ^ .. .. _ ..... ITOS 

SoirfftwU5«-hnle . .. ... -- 

Surflicv At pit 13 fwt fWp. . I^l 

KAtLuiated iwdtiun. <\f fc»*ni .. 17U4 

EfltiinAkd of iipj^r -i f«"l - . - * 

Tij|j >4 haalc.. . IS^ 


Tlie l»re wa-i sunk to a depth of 295 feet and at 272 feet or 1495 
feet above tide^ a seam siE feet thick was reached. The detalla of this 
drilling are given in Dn Selwya^s report for that year.* 

The character of tha coal is given in the same volume p. Su. hor 
the sake of coioparison with others of this field it U hore repesited. 

Afialjws by slow and fa-*^t coking gave the following reeult* — 

* R<‘jK>rt S^urv, CaiL lS 7 £k-»(k^ |\ ^A 
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Skiw Fiut 
cokihgT. coking. 

EljgTiMa>f>4c water. ... .. 17 7S 17 73 

Viilatiifipoii>!^i4#tiblt tiirilter,,.,,^iS Bl 32'70 

Kiscisdcarbon.,.,, . ... 3$ 411? 

.... . . 8'3a ^ STi 

l OO OO 100 UO 

Katiw of vohtile crjuibiuidbae uiatter to carbon 1 to l.BO } to LtS? 

tlic soatti iid« of the riTer tho oxpoauroOt with the exceptioD of 
that given for St. Peters gully nro not generally bo easily made out. 
Coal has been mined on Sec. 26 in one of the gnlMes^ probably from the 
geam reprei$ented in the lower part of the St. Peter section. A good 
exposure of this is seen In the railway cutting at the Houth^eastem 
corner of Sec. 34. Four feet six mthm Is the thickness at this point at 
an elevation for the bottom of the geam. of 103 feet aliove the bridge 
or IB29 feet above sea. 

Ip the hirge braticbing aide valley on Sec. 27 traces of this aeam 
are seen occaBiobally at about this same elevation ail around tEio 
eastern part. To the wast it loweiis somewhat and in the next de- 
preaiioii which in plan h roughly leaf-shaped. It is being mined 
from BU expe^nre on the hillsLdo in Soc+ 2S at an elevatioa of about 
83 foot above the bridge. Along the south side of main valley 
this seam^ west of the Joug trestle, is not oxpased but probably runs 
along above the railw^ay cutting. A aioall seam is expo^ in the cut¬ 
ting at aljout TO foet above the river showing a slight dip to the west. 
This U probably represented in the Sugar Loaf by ouo of the iniddlo 
Steams. 

The upper seini where mined on Sec. 28 is from 30 to &0 inches 
thick and is of very good appoarance. The ^section here is not vorv 
cxta^tisive, only 2T feet of l>^a being seen. 

Section at Knight and Carlisun^s Pure Lignite mine, N. W. quarter 
Sec. 2S. Tp. 1, R. 6, 
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Burnt on tbt Aides of the bills Burmujidin^ this large denuded 

tract indicate a former Outcrop of tbia seam. But where these lines 
surround isolated hills it is probable that most of the coal has been 
burned away. 

The sandstones below the seam which show along the side of the Rixhv IVroL^. 
valley to the west and near Roche PorEMie are irregutorly hardened 
so as to wither out in castellated forms so well deocribed by Dr. 
l>awsofij in] the extraet whiclk follow.^ ; 

* ' On the south side of the Souris val(ey\ and a short distance to 
the east of the valley of Short creek, the Koehe PercM group of rock a 
is situated. 

‘ This locality has already born described by Dr- Hector and Oapuin 
Pallisor wlio teode a branch expedition to it from the norths in August 
185T| being induced to do so by the reports of Indians and halfbreods- 
These remarkable rooks which have long been objects of superstition 
to the ludians inhabitlpg the surrounding country, owe their cunous 
forms to the weathering away of a softi gray aandstone from l>elow a 
bed of similar rock which weathers yellow and ie rendered durablo by 
an abundant calcareous cement. Both the upper and lower aandi^tone^ 
show false-bedded structure in great perfection; though that in the 
upper hard portionp is on a smaller scsle^ owing to the thinner divisional 
planes of the rock. The capping sandstone is not hardened id a per¬ 
fectly uniform manner, but in belts sovero] yards in widths lying 
parallel In a northwest and southeast dlrfction, and separated by 
spaces more eo&y of diointeigratiocu There is also a system of cross- 
jointing nearly at right Angles to this main direction/ 

* This combinatJoEL of structure has given riaoj under the long con¬ 
tinued notion ol the weather, to the remarkably costelLuted, fantastic 
and picturesque rock scenery of this part of the Souris vaJiey. The 
hard belts form tongusa projecting diagonally from the grass-eoverod 
bank^ and the erosion of the underlymg E$oft Sandstone, parallel to the 
cross joints, has, in several placco produced wiudow-llke openings 
through them. The soft rock bears in many placai rude Indian carvings^ 
representing various animals and birds, atriags of beads, etc/' 

The only trace of the lovrer seam waa in the mouth of the gully at 
the northwest corner of Sec- below the Pure Lignite mine south of Hii-r* 
on the upper seam. Tt is at about the level of tlio auikII stream which 
here crosses the railway and hoa been opened and probably uuned for 

■ Hii-pgrt wi thcCicoJnBjaud RcHHirsiDf thef^Ftty-ninth inrmllclby U, M, 1 >aw*dii, 

Montivab IW7&, |i. SO. 
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a fihort tiine^ but ah It in bo loif the water of the stream probably 
tiooded the workings. Itfl devatioD here is awly tlire* feet above the 
bridge or 1729 above sen. 

Following the slopes west to the moiath of Short creek, the upper and 
middle seams are oceasiooaily mdicated by burned abales but no certain 
line of outcrop can be made out. It h very probable^ however, that 
they are represented in the section at the mouth of the creek at Suther¬ 
lands mining localioAt niea^ured iiy l>r. Selwyn in ISSO, The exposure 
occurs at a sharp bend in the streiun as it omerges from the narrow 
valley of Short creek and cuts into the cast bank. The face of the 
bank is being rapidly etodod and slides are frequent^ oonrealing the 
natural section. the bank is only 90 feet high the sectlou ptiblishecl 
by Dr, Selwyn is puixling as it totals over 150 feet. This might he 
explained by supposing that the figures are in Hoke irnd ebaine and 
also measured on the slope of the bank^ Reduced as in the following 
it would a^reo better with what I wag able to make out of theoriglrLsl 
Kection. 

Fwt, ITL 

1 iitiil unti laper^al drift . .^.. ,.,, - ^ .. ■. -1 0 

2 Cr wndy elAy ----^ ..... ft 0 

3/,.|7«-’k.. . . ..... S 0 

4 drab idonlic. clay ^..... 1 0 

b ^ .,.. ^ ^ . . . = 6 

6 WhilkKh fcoh Hfk.tKl'-toar^.. .. .... .... ■. 3^? fl 

7 ...... . - ... --+ *++- .-.i+ ^ C 

H fkiit bnwrt -- - - . - U A 

a Wiiitoy bronTi iandutan* (CAatAiningf iroiwiuiift layer 6 h> 

7 thick ill which were roUeoud fMfdl . 32 d 

d 

Several tons of coat were taken froin a tunnel on the five feet scam 
in 11^80 and shipped to Winnipeg, probably the first sliipmo ,t of coal 
from this valley+ A tunnel ?S feet in length having been driven, tha 
coal WBA loaded upon barges and $ont down the then swollen stream. 
Dr. iSelwyn says of the coal | — * ‘In the tunnel the lignite appeared 
to be solid and cf good quality. The upper seam is only between 15 
and 20 feet below the prairie leveb and thus alight depressions in the 
surface would suffice to have caused its removal,* An aneljsiaof this 
lignite was subsequently maile in the laboratory of the !?^urvey by Dr. 
HofiTtnann who fumiBhed the following report, t 


■ Iti-pertl <ii Fpognfft* litoJ. ESarv, Can., 1S7D-S0 jiv &A. 
f R(?fnwt Elf PtiAfrHi" l!H?ij|, CWn., leTlj-SO p. tSH. 
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'A browDish blacky compocl. Iigaite^ ligEL&&%i« ^xiiire very ouirked ; lipjner 

I astro for tUo greater part dyll, Ld more altered parts aobHroninoTis to 
rMiiwti? ; toagh ; fracture on the whole uDeren, oecuioaalljp howevatj 
vorgiog on the aub-conchoida] j doee not aoil the ftngero, powder block, 
with a brownish tinge j it coiniauiiicatea a deep browuigh rod colour 
to a boiling elation of oauitic potooh ; by exposure to the air becomes 
more or less Gssnrodr 

Specific gravity 1.4168--Weight of one solid cubic foot M 55 pounds. 

Analyses by alow and fast coking gave as follows i—^ 



Slow 

FmI 


ooking*. 

coking. 

Zlyjfjwopic wntvr .. . _ 


21 84 

Yoktile (XHiibtt^tibli* nutter,. 

..., ^ m 

aij 12 

FljfCd caibao .. ... 

.... 41 di 

3R G4 

Aih . . .. . 


4'40 


tfJO fO 

100 m 

Colce, percect.*. 

. .** -n; oj 

4 ^ 01 

Kaibof vcilatile lonibmiihlc matter to fixtd ca 

irbnn 1 to l-SU, 

. 1 to 110 


Short 

Up the valley of Short creek several of the expoauroa ahow good sec, 24 ^ Tii. 1 
sectipoe of the rocks and cod Beams. The first one of which I made *' 
an examination is on the scutb-^west side of a loiiig point running to the 
Bouth-oast from the north-west corner of Bee. 24. A Baction meosared 
by Dr. Daw-joa near thecrossiDgplaoaof the Commmion traib must be 
near this, as the sequence of beds w very simlUr. The trail ascends 
the west bonk and gains tlie prairie level near tbo cut-bank. The 
^action as measured by Dr. Dawson is os below« 


Fwl in* 


1 Son. .. . _ ......_.... 

2 V»']lkpaiflh ciihet^t Hiui, pmy cxbRiuilly, pumI 

1ii)k1ing wnw mudi hrolciii Unici-like MlieUi at 
itahftflc. .......... 

3 nray day, ... . . . ... ....+ ,+ + 

i Yttllowiiih and lh5 n bodrlrd aandi awl handy daya, 
with wpvc'ial Tary thm imriarjcriw^ layera, wfjiOkehDg^ 

Dnjiffie-r«d ext^riiany..^. _ 

ft Graycliiy.,^ _.. . 

fi Silisilnir to No. 4 with dfcayed fra|^ot:nta j^t»To- 
pod 

Ih—F—3 


1 d 

12 e 

2 10 

fi 0 

2 i 

12 0 
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KAh-f EHN ASalJfIBOIA 


Feel, mr ApptD^. 

eW. 


7 Al» rfiiDjkr ta No. 4 but with a n^unW oI 

thin jroAAton# shtjct* .. = 

8 Hittd yflibwiAh Mntly cLaj^ a lneh« At thy top 

CAfbaELACOOlUI. .rxr^x, +-. . .. 

E> lioodTinili -- 

10 Hnrd yeilbwiAh BAiuiy d».'F ^.,... r,. r., 

n. Good liir^iiv ---- -+ 

13 Unyuli twHvd md aand j dfcy, nbawin^ ILimm of itra- 
■ tibcatba"! in wxa^ plAoo» *3^6 Afld iiwoiwcmt, ill 
Olhtti with ]*i^ cult^rtlioiui and som&tlraeH fw- 


WiiujT A Dnriy maid BAndatcjiM*. ... ............. r U 0 

li llArd giwy uby,... .. .... -- ^ 0 

14 C^lAybh-ydlA^w ctfljFp with tnuJ^y thin Iwytirm at 

otAngv-\¥v«theriag itOihiitonA. u . 8 0 

IB Lignitn ...... . .. +. ^ - .. ^..... ......... 2 R 

IB Gntybll And jE-Uawiiih. luird PAtid Ahil lAWdy dwy.,. 11 0 


E^tioa oonc^tMi by abpo ol dDtntWi About . . ^ + 13 0 

Wi 2 1740 

■m 

To show the change in composition of beds, in even a ebort dLat&nce, 
the BectioD measurod in posnibiy the aAina baok □ear its caabem end Is 
added below. The top beds bear the sa&e general resemblance with 
perhapa an addition of another bed of sandstone at the top. 

Fwt. ITL 


No. 6 cf abovn — Ydbwinll RAniklOnt wiMiUicuiiag vfrty 

Ikirht, Bto,...... ... . ..f 0 0 

’icr ft j t- . .. - 0 a 

. 1 ,^....... ... 3 6 

Nck 10 n II —Yidliiwiiih uiiuiy cIaw __...... .... B 0 

No. 11 hi f i.....^... . . .. . B 3 

j<Tr«yUh ■wtwl And wtidy clay „ B 0 

** " XSandatDfK.- cnncft-tkunfl . . .......... t 0 

Nn, 13 i» ii — Ycllowijih Aondj ol»y ...... .. * i . ... B O 

Ndl 14 H H —Giay clay with fltreak At fop. .. 1 ^ 

Not 15 H H -^£ipHil^ - + r 1 - +....* .. ........ . . 3 4 

Nol IG n ^CVmorAlwd to watwr AtrfHJikr about... 10 0 


The bedA of this i»ction warn recognized in the held as bearing a 
great reaeiobUnce to those in the large gaily on Seca. and ^9, and 
the seam at the Pure Lignite mine wae then correlated with the one in 
the eectioQ numbored U. This would nleo be the 6 feet Beam at the 
mouth of the river, at SutliorbindV tonnel. The lower seam does not 
again appear In any aection above this on the creek. The othera wem 
traced to the mouth of the eaAiem branch—being then in the bed of 
the creek. 
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On Set 33 jfeankH are. di9crIo$ed by a line of barcit ebale ran- 
□Lag oti both aidei} at abouL tbe same elevation as on Sec. 24. Sand- ^ 
stone Lb seen in harder beds above the coal on the west bank and 
farther up the straam. A settler living on the north-aAst iruiarter of SeCh 
II bas l?een digging in the bank for tsoal ^Ith poor sucoess. Firat he 
opened a hole on the upper thin aeam and It ivas very poor in quality. g 
Again he Btartod lower down and reached the horiBon of the larger $enm 
bat it waa all burnt out the smal] hUl in which he was digging. 
Under the steeper bank the burning probably will be found not to 
hnve penetrated very far. The burnt clays at al>out 20 feet above 
the river. 

In Sec. 11 there is a good esposura on the eastern bank. Kear the 
waberj a resident settler has openod a tunnel on the thicker and 
t iiken out coal for local use# The tbiokness of the seam is here seven 
feet aud the coal appears to be of as good quality as most of that mined 
iri the district. 

The following is a section of the beds 


Fwt, in. 

S4irfu«^|!»o«itHiwLJt ..#..# . 2 0 

CHaj'i Andcky iirontftannt. _ ^ U 

CUy ftnd «mjd. . 4 , i . 4 ..^, .. e (3 

blown mil gray dAjj witK Strrak of ilgnile tu|i. 4 0 

Brovn and gray wtreiiki of undy clay witb dark itraik 

attop .. 4.###* & 0 

Ve^kw ^il lirowu dbiyic wiiJi stnjtifca ttf 3 0 

Dark brown■hAlr 4,4 . 4 . .# * .. 44 . 4 . 4.444 . 0 3 

f5ftndatonfl. ..4 444 ,_. .p*. .. 3.2 0 

^^rayfchddukyullus'dwy*,*bondi<4 ft*d irjciwtoDi- 22 Q 

Smallutrealc of lignite . ... 0 U 

\rlbw AAndAtorpenot v&ry muchImnJinod p,#. 25 0 

Wyailte. . 4 -..,,. .. 1 e 

GraycUy.... .. -- 2 SI 

.............4-.-... 4 ,,.. . ..... 444 .,, J 2 

Grayclay 44 .44 .. ... ,,, 3 0 

Zi’tftufc..,. . - 4 , , ^ __ 0 I 

Clay ta wntrr of i^treaiffc „ .4 .. go 


Approx. 

tier. 

ifim 


101 0 1770 


In this the thickr^esii of the main eeani b greater than farther down 
the stream. The elevation above the water, only 5 feet, brings ib 
bolow i.b« generat level nf the river aab Mid the danger of Hooding in 
the epring is much greater. 

16—F-3i 
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At tbe junction of Short cr«k and ita Ofi^^tern bmncliT a conical hill 
h eltuateJ in the ccatfa of the branch and on the eaatorn edge of the 
larger vallejr^ The waJera of both alreamfl nearly join above the hill 
but are deflected to the north. In high water the larger ^trenin dividei 
around the hilL In the channel thtt^ rondo an outcrop of ooul woa dis 
covered p being part of the thick seam of the Bcction given Juat above. 
Only five feet of it could be made out, as the remainder, if any, was 
beneath the water of a pool. Three feet were above water and two or 
more below. In the banka, sandstones are ostpoRfid Ln almoet tbo same 
section m farther up the eaat branch. Both nortb and south the cUya 
at the bottom of the bank nre widened where the coal haa been burnt 


ifio oewi hramJi of ^hoH creeh. 


Ornssy sloped conceal most of the rocka with the exception of two 
or three exposures where the sandstones are slightly harder and form 
fitoeper slopes. The 6rst noted is at the southenst comer of Sec. II 
whom the following order was observed ^— 


Ret 11, Tp. h 
(L7. 


in. Feet 


Topal b&hk .. .. Ifl70above tide 

CofVDeakid bj .. ........ 0 

Ydbwith itceakaoutlay.. . tH) 0 

Yt<ll 4 wu]^ with a ^ew sdindy vtietk)^ . SiO C 

Ybtn irfXQitonvi hwid Ififtit Ctt filial b^idtd nandy clays 0 3 
(Air»y cUyit whb Uaio sbelldK tQf> nandy.. .......... 13 0 

Liffttilf . .. + ++ ■ 1 e 

Clay, ^ray m Light yellow- .. .. t 0 

iSandatcirte to water cf , ... 10 0 

Elevatkm^ti water Ilf fllmnk about .+ .. + + ITfUi 
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Tho next exposure is at the centre of Sec. 6 on the north bank 
where sandy tlaya show in the bank, aud 45 feet down, a tunnel is 
opened on a fair coal seam. In the tunnel the coal is from 57 to 60 
inches thick with a clay parting of B inches separating it below from 
a hinaJler seam of ID inchea. The tunnel is about 14 feet shove the 
wnten This is probably the seven foot seam recorded hj Br^ Bel wyn, as 
being near tho Intoraatioiial boundary. As the banks lower very much 
in that direction and the seam roalntnins its poeihon above the water 
the rooks of the upper part of the expoeure run out. Another mine 
is opened on this seam a qourter of a mile east of the one noted above. 


Section on tbe south-east quarter of Sec. 6, opposite a FFmall branch 
from the south. 


\ 
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Si 4 rr*«^ of „. +. , , ,, .,, 

VcLUiwmud ftuid . 

IroiubxDL^.. . 

Cby.. ----- 

._ 

CUy . . + .. * 

.. . ...rr.r 

Cl*7 . .. . . . 

.......... .. . 

CoQc&ail&d ^ waUT of Jitj^aiiii^ ,,,. 
Kl^'^eilion of Ativuci abont ... 4 . ^ ^. 


TWt, liu Feel. 

I3$£9 ibove tide < 1 , T|i, I, 

±i 00 
\ 00 
7 00 
4 00 
n JO 
0 01 
0 07 
OOfl 
I S 00 

IBIO 
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Dr. SeWyo^a note* on another exposure to the ea&t of this is ; ^To 
tho south.a few yards uor-th of where the Intern&tioiit&l boundary ojoagos 
the OHSt bmnch of Short creekp n se&ai isexpofied id the bonk ^ven feet 
thicks with a ehnly parting of three Jnohe^f at about two feet from the 
top. It is not more thiui Oftoen feet beneath the surface of the ploin^ 
and tho drift covering U thin. Eight or ten feet below the seam is 
the water level of the creek. 

It eati hardly be 4Uppo<sed that the>e seain^ are other than the ones 
exposed at a lower level in the main valley of Short ereek. This would 
indicate a dip of the bedb to the west which is also noted in the 
sections nearer the mouth in Sec. 34^ with the oxcaption, that in the 
north the sandstooea separating the lower bsdi of coal from the one 
at Sutherland'a tunnel thin out very nmeh. 

Evidence of this in the sactionsii at the isouth can only be obtained 

by boring. 


SODRrS RIVXIl FROM ESTfiVA^ aOOTUWARD. 

The branch which here runs northward through the townships to the vaUny. 
large valley parsing to the south of Estevan is much newer in point of 
age than that whiub comes from the west m the larger valley^ The 
amount of erosion which the southern branch has been able to accom^ 
plish U much lesf, but the channel it has worn down is deep and 
narrow. Cut banka are numerous but the superficia] covering of drift 
is found to be much thicker away from the largo valley on eitlier band^ 
so that the sections as noted in many cases above^ are obscured by the 
sliding down over their face of the finer grained materia] found in the 
drift. 

• of FrugroM (j€c 1. Sunr. Con. ISfS-SO ji, 
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Tho grade of the bed of the fttireaia on this bnbocb being in a new 
channel ii much steeper than in the old v*Uey+ From the InteroAtional 
boundary the fall la in the viciaity of one bandied feet The grade ia 
very nniform butstoopor in theoantnd portion or from Sect. 15 to 28^ 
The aections at given above ehow that the stream has cut through and 
exposed all the Beams that are Been in the vicinity of Estovan* The 
plotting of the Mctiona also abow that there it a perceptible rise in the 
bede toward the south. 

The lower horizon ae expoi^Ad at Canrols on Sec. H is shown in Dr. 
Dawran'a section {Faiagraph 210) to Oonslst of tliree setuns, the appor 
one divided into two by a dark carbonaccoua ahale. The character of 
the lowest member is given in the following analyaia* 

* Sotirif ,. ^ . . ifi^r PJ. A weathcwd specimen separating 

into laminae horkontoJly, Clay from overlying bed tilling fissures. Ash 
yellow-brown, 

. ... .. . ISM Hy r«p 4 OPkiu^ 

Fweilrflrbcio.. ....... .... ^ 3g3B 

V'olatilb ftJtiLbu.^ttble uiat , .... ^. 35 00 

Aflhs....+.«^ 5 ?& 

IM 00 


These aeama are nluo exposed in several places to ihe soathem par* 
of Sec, 2S where coal seams are found m the bed of the stream at a 
aeries of rapids. 

The middle horizon or the one supposed to bo fcpro^ented by the 
seam mined out in the bill sonth of tbe Dominion mine, il represented 
in Dr. Dawson's Bacitoti by an Upper seam -of six feet six inches. This 
ii probably gtaod enough in qnali by for local use. The spwnhcoa analysed 
being wftatherrd, the result ia not prcimislog, 

+ 40i Soiirii Vali ^...... Laysr 2, A weathered apedmen, soft and 

crurLibllng. Ash, grayish-while. 


WfltiT* 

Fixed carbon...Hr,. 
Va]Mli1ei «otiilMPtn4o TTiatt<-if 
Aah.....___, * . 


17 PT By Fftpid coking 
m JO ]0 
U Wt 
4 &1 
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This middle scaiu wag opened neur Sec. 9 hy one of the settlem 
and the ooal is Baid to be of fair quality. Burnt shales indicating 

tU^port ffli tbe Geolcgy Mid Kennuroc* oF tbr refjfkiii hi the vicinity of tlte Fflrty 
aintb Fftinllrl. >i^ G. M. Dawikmr p. 17 &, 
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its presence aSoog the aid^ of the valley were 'seen nl elightly 
higb«'r elevat[on9 in going up the valley. On Sec* 33 the level of the 
burned shales is at about 18^ feet-. No exposures of this eeaio are 
to be seen up to the Houth^o part of Sec, 32, where it gi^^en in the 
section quoted ea having a thickness of 7 feet and 3 inchce (See- 218) 
The analysifl bj Dr. Dawaon shows it to be of good quality ; better than 
the specimen from near tbe mouth of the river. 

* Smri$ . . .. * /boi Hurd compact black LLguita^ 

breaking with pesudoKJOnchoidul fracture, end showing traced of struo- 
tore of wood. AbU^ jelLowish-whito, light. 

Wfltpr.. 

oajtvh........ .4,-- 

Votatile Q 04 nhEeiMb]» nmtt«t 

AjJI 4.-. ...44.*- 

100 00 


11 By npid Coking 
47 fl7 41^ 

312 7« 

4 fiO 


On Sec. 14, Tp 1, H. 3, it was opened by the Boundaiy Cotntuis- 
siou for use in the smithy. The uQuIysis given by Dr. Duwsou is as 
follows :t 

* 402 j^ounw TaWry* Black compact lignite with much woody struc¬ 
ture apparent. Ash yellow. 


Wafer.,.... 

Fixed DkirbiHi +4. 4* 

VidatHr rtrtnbMfltfble ttiatUtr. 

Mh . . .. 


14 7S Hy tapqd Cukidg 
42 48 341)7 

3 » m 
5 ^ 


lOU 00 

The fall in the river here would indicate that if the seiun did not 
rise mneh to the south it would probably erosa tboetreaio in See. 15 or 
|>erhaps a little further south. The gmflo of the river above this becouica 
much Matter mdieating probebly a more compact bed fonniTig the floor 
for a short distance and tbs cut banks above this are covered by slidden 
clay from the surface. A good exposure was sought for in the ainiost 
circular bend iu the bottom of which in situated the Mounted BoHce 
outpost Wwid End. The banks surrounding this are all scarped but 
show only clay4 The seam should bo found near the water. 

The upper hcrixoo, represented at Estevaii. by the four foot seam and 
the Dominion seam, is not reprf^^nted in the sections in tbo lower part 
of the narrow valley but makes its appearance in Sec, 33 just below 

* Sirt BcnudBTy repot t ^ p. ITl. 

- t |i. 175 . 












40 r 


ASS1NIB01& 


the boulder oby+ Two mi lee farther fiouth-eeet a burned seam cm Sec. 
27 u probably of this borima and is ?een again on Set 22. Ko good 
eirposore of this ia to l>e wada out in Sec. 33^ bat Dr. Dawoon found 
four feet of coal at about fifteen feet below the prairie level (ace 
paragraph (juoteclp 21T p^. 45 F). 

of 

Section at coal mine^ Boiith-efiet quarter of Sec. 11 Tp. 2 R- 8. 

FAehAtKiu. 

JD. F«»t 


YiiUcw JiBuU-tim?0 Top of hill U^himl tnst>ir .... I33th , 

6 Tup of i?jE|n:i*iUT^ ....,. +,^.. lSt& 

LilghE graj' day. .. ... + 6 0 - n -.. . -. 

^ 0 «.. +. . . . ... ... , i ^ + 

r^ghtgrarday...., ....« 3 6 .--- 

.-.---. rt 0 1- 

Kt^liOrted below .. . Bottiitn nf m tiuiTiiel, + ^ . lT7fl 

Cky.... .... ...... 10 .... 

£i^iljr«.B U Levi,i3 of wafer in *lwgh. . .. 17^0 


S«L lit Tp, 2: One of the men who opened this fleam and tha ttujnel to teat the 
^ ^ GOftlj Mr+ Rook of EetevaHt jnfonna me that below the six foot seam 

they found & clay parting of 12 indw and a five foot oeam of very 
good lignite beneath. The ooaL that was taken out of this tunnel ia 
admitted by several in the town to have been the beet in quality of 
any mined in the dUtrCot near Eatevan. 

Near the weetern edge of Sec. 1]^ the clays and aaiida exposed on 
the eastern part of the Bome section above the oo&I are again seang but 
the upper part of the eedea is somewhat diflerent. The exposure does 
not show the coal although it is probably present beneath the gpaasy 
■lope. 

KltiiTmttop^ 

Feet in. F«t in. 

To|» cvf expoeurv . .. ... + ISOU G 

Gny cUy«y MfUdiilotK . .. . e 

IroAiMu^ band... .. 2 

Gray day,.. ..... p„. ..... 1 0 

Biwnday .. ......... I 0 

4 + . ... 4 

Gnj vlavp bmwn at top ■ - ‘ .. 3 U 

BetfeinofH^okpOfura..,. .. ......_...... 1770 

A little farther to the west where the strain enters the larger valley^ 
on the point and Just inside the bend on See. 10, the lower coal eeiunFi 
are partly expoBod. The autface h decomposed and the thicknw of 
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the is not will brought out. There appear to be two or three of ^ 

them, but mil mther thio. At about 70 feet above the river, u red bend 
shows where & eemci has been burned out. This DQaj be the middle aeam 
of the Bectiou moress the river. It would be here at about lS20 feet 
above A few feet of hardened sundatone show at about 183S feet. 

This burnt aeam h not shown in the section at tbe mine, a mile ta 
I he aaat and ie probably above the beds there exposed. The yellow 
aandetoue there eeen ia not represented in thia section, nor is it seen 
near Estevan and ie probably not a perbifitent memben 

The sections given by Br. Bawsoa, though not very exact as to 
location are carefully measMued and that given on p. 89 of the report on 
the Geology and Reaoureea of the 49th Parallel, is perhaps taken at 
the bead in i^et, lU, where we noted a similar arrangement of the bed^. 

The paragraph referring to this locality la as below: 

^*209> Six miles north from Wood lind Depot, on the bend of the 
river, the following section occurs:— 

Fett in. 


"l Fikllra banb (libtilt) . . ^ 0 

Finely fttiiiitified gray nli "fliuiy ~r - -. I 0 

3 n ..K ^ --- 0 J 

4 Sfkudy chy, indiulLUg two leal LwJ* mch a 

f*fw inchiH tfaiclt. .. ^. ........ 7 7 

5 YHllLiwiih hnie Mzv\y clay bt^low tu gray (soFt iwiiiBtrtpe. 11 fi 

ft a nudiiUr layer.. . .... ^ ^ 0 3 

TCiraycky ..... -.. 1 0 

a W^inhday ..... = . ... I 0 

9 CarbjuiiVeCrtiftBkilt .. ...... ....... .. . .. .i 3 3 

10 (imy clay. ^ — ■■■ - ..... 4.-. 3 (t 

11 FtfllUtOnV .. , .,..rrrr^rr^,^-- ---- 0 3 


4^ 9 

The beds appear to be perfectly horiiontfiJi. Those of sand and 
arenaceouB clay^^ though having the appearance of well oharucterired 
Layers at a littlo distance, and giving tJiie banks a ribboned aspect are 
found, on closer exsmination, to pasa almost imperceptibly into each 
other. This peculiarity is often to be observed in almost all localities 
where these rocke are fonnd. The so-called leaf beds are of a grayiflih 
purple tint^ and contain many impreasions of dagdike, parallehveined 
leaver, which, iliongh distinct enough when freshly taken from the 
bunk, are impoesiblo to preserve on account of the crumbling nature 
of the matrix. Tha ironstoue, though generally forming extensive 
sheets, is nodnlar in structure, and varies a good deal in thickneas. It 


>. 10, Tp, i 
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weathers n bnght hnjwnkh redt is hardt couspa^t^ and very hearyj and 
on freoli fraotu w is bluish to yeUowish gmy. 

* 210. A short distanco south of thLs locality, the bank shows the 
following section veiy perfectly ^ 


Prairie sod. Ye^t ii3. 

1 MLhi}d phAlf^drirt .. T rt 

2 Li^iH ... . . -- --- . G 

S auidr ahalA lalTu^lt). r. ■ ■. r. - r ^ ^ ^ 4 0 

4 .. + + 1 

5 Gn^vdi Md y^lbwiiti weU-HtratiFed ftiUs Mindy and ahalj alAyil H 0 

i| Irisriuilcaiii (ncdidar]... . . . --- --- ... ^ ^ 

7 Gray wh and tM thh cbiyd . - = r. ...- - - ^ 

ft Carbeimeenua ihaie ..... ^ ..... - .... ■ ■ 1 0 

0 Q ray wft nandato^- -., > .. -. - .......... .- - 1 ^ 

10 Zijfaite..... ... ... ... 1 0 

1L Glay aifw3 yeJlfiW Lmiinated Mitidy clajJ'- -- ^ ----- & ^ 


12 Iimhtonfi (nediilar) . , ^. 0 3 

13 rjffailt . ... ... 1 T 

14 CarbofMw^ri5usstuik- ... r..,. .pp . , Id 

lb - --* .... **. 2 2 

15 Gray sandy day .n. .- - . .... 2 0 

17 Xi^iYr ... ... 1 S 

la Sandy niwkpelay wilk and small mut* lnidSy |5rkTi#r^&d - I tl 

. . -. ^ - 

20 Grayish sandy day. ...... . ----- - 

57 7 

The lower lignite becb are of excellent quality, firm and compact, 
and in soine places show spots of fossil resin. The struclinro of the 
component wood issluo in many instance very plainly apparent. The 
upper lignite, ly ing immediately below ihe su rface, h soft and decomposed 
where exposefd, being in many places penetrated by roots from above. 
It might however, prove erplaHy compact with the lower beds where 
undiHturbed. Layer IS* is one of the few instances in which lignite 
WHS observed to He upon an evident nnderclay with roots. The in n- 
stones aro specially good and compact in this section. Owing to the 
wearing away of the softer strata, a large quantity of this materia] 
strews tho surface of the bsHaide.' 

Of the sections quoted above, the first appears to bear great retseni- 
blanoe to that given as exposed on the western part of SoCp 11* with 
the exception that the nieasurea between the two ironstone bande are 
there somewhat, thinner. Tlie section above, which appears to have 
tiften in the narrow ‘vallij is evidently continued to a lower level and 
so shows the coal seams wduch are covered on the more easy slope of 
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the wide river flaL Th^ upper ooal seam of the sect-ian^ C feet 6 iiiuhoa 
in thickness^ iaprobnblj' now burned &tong the outcrop and appears ngein 
at &A impTovj^] lime IcLIn where the elevation of tho burnt j^eam is at 
}&S0 feetM This 13 no doubt higher tiian that uf the scam in Dr- 
Dawdou $ Action and would gbow a slight rise to tha south. Thui is 
about equal to the rise of the bed of the atreaiu for a abort disbauce. 

On the north part of Sec. 33+ the eastero bank ehowg a anmll 
outcrop near the top and again near the Htreain. 



Fo »ba\ t tide. 
im} 
im 

1*30 



red hiimed 5 feet 

ProlMhln UfinitH^iix, ..* ... ,, 1^25 

Covered to ... ... 

irodutoae liamd. ... ... * . 17^5 

Sfii'enl thm «m1 pu* ma im Se& 10. ..... .....c^.. 

Lavel of itttniiiL.*,.. ...... . . - ^ 177i^ 

The acciion givec by Dr, Dawson in paragraph 212 of the report 
cited is probably near this and ie im followe. 

‘212, Ifearly three miles southward from the lost nientioiied locaiityt 
in follow ing up the TAlley, another very good section occurs on the 
cant side of the stream, where in one of its many devious wiodiogs, it 
has undermined the bunk. This section is specially Inteiestiag, na 
afforriing one of the b»tt localities for the collection of shells of 
Mollusca characteristic of tho formation. The section is as below, 
measurorneuts bsiug estimated : _ 

Q i 1 j 

CMWl nnd BRndy el*^, ninitifijfd and in griirnd rdkiar .. 10 S 

LfiaitkiaW tDJLai* of poor oUy Irtmiitoarf^ ttniiiiinK oat rap^l^ fo both 
dLr«eHodi»i. . pj 

Crnyaniad.. ^ 

bhdlhod... ... ... _■.; I ^ 

ZiE'^Jiifr. .., . ,. _ -^0 

a«nd sod cU>' ---- ’ 10 rt 


tiS a 


* 213. The shell bed is of hard gray sandy clay and in some places 
is very full of shells, which are also Less crushed and in better state of 
preservation than is usual in this formation. The most ootni no ii Mot- 
tusk is Jfehitiiet iViSrtMMMsi*. M,& H. which occurs in all stages of growth 
and several varietal forms. There U also a second species of this genus or 
of Gfowofcosw; fragment of Unio and FalittHhia and a few examples of 


Mm*.—J/eteiii;i KcUruceusli is tvow caltvd OomMmm JlttbrnHiMiK 
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Corbula (P(>tami9m^a)p meictn/ormM M, k H. Thfs Utt^r tnust W ooia- 
!^iiiered a brack water type, bot with lUis exceplioup eo brackiEk or 
salt water foFEDs are found m these sectioiia of tb* Bourb valley. The 
MoUueca exactly mscoible those of the h'ort fJnion or Great lignite 
Group of tlie MiseouH^ and fix with certainty the stratigraphical peti¬ 
tion of the beds here represented/ 

Stfsi, From the bend in Set 3S, Bonthward* the top seam b seen to be 

i»urnod alon^ the edge of the bank. On the west bank at the bend 
the section b greatly concealed by sliding clay—tbe face showing gray 
clay but ne'^r the base the dark clay and ironstone ia very like that in 
the lower part of tbe sections near EUstevan, At the south, west corner 
of Sec^ 27 the top of the bank La at 1S90 feet. A burned seam la seen 
at 1l:l6o and in tho rivor bod at 1800 ta-ofeet of one of the lower scams 
show in tlie water* 

Ser, s^. On Sec, 22p near the centre^ a cut-bank on the east side, ahowa the 

folJowin^ —■ 

Ft. Abova Eidff. 

Tvp^bank....... . . im 

BaeuI with a littfie (proh. iHimt bcaja af 3«^ 1£T)|. ,4,* ^4- l^TO 

Thp of yellow «aadi Had MAtardnlotu^ ... ........ I8ki5 

Bottcpii^ aF Hiuidptiw—.. ...... .. I9ni& 

Traoea uf hgutta below...... ..... 

Op the souih-eftist cornor of this yec. is the eicpciMium on the west aide 
oE the atream that is recorded by Dr Dawson in paragraph 210, As 
I could, not cre^ ^le sireaui bis section is ^ven Inflow with the probs^ 
ble elevatioiv] added so as to cu^mpare with my sections : 

^21^4 South of the last soctlon and about one mile nearly duo north 
of tho position uccnpled by Wood End Depot, an exposure^ showing 
the most valuftble lignite bed I have seen in the Souns valleyp is situa¬ 
ted. The beds are arranged thus : — 

Ft. in, E^L rler, 

1 DH ft iTiAU*rtBl (nllHAi}. .. 19^ 

2 VedowiBh and gmy fttratkftaJ 4ndy dayt, MlHcUix-d in 

UicHt ^hOch by i1i;a of lh« bank..... ....<,. . S2 f JO 

5 ...... . .. 7 1.13 issi 

4 Gray Ho^t arr^EiAfiwnt Glar.,^.... ... | OO ofMrr' 

"216. Tlie bottom of the lignite Is about twenty five feet nbove tho 
level of the river beloWp and this part of tho aeclion, though appurentiy 
consisting of yellowish sandy clsys like Uiose overlying it^ is obscure. 
The lignite is continuously visible for at Wt two hundred fm aiong 
tbe faco of the bank, and seems to presence uniformitj of character 
and tbicknera. 
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' Extemolty it Ia often crumbliu^^ and with cl&j whkh hm 

p«netrate!<l ite joints from above; but where fresblj exposed ; it is bard 
and compact. It is quite black on freshlj fi'octured stirfacex but has 
a brown atresk^ and in many places the structure of the origioptl wood 
Is quite disceraabie. Some aurfaciis are strewn with fragioenta of mU 
neral charcoal like that found m many true coale. Other sped me ns 
are apparentlj atnicturele^ and resemble cannel-coaL in appearance 
though not in oomposilion. The upper beds of arenaceous clay yield 
a few poorly preserved Hhells (PnfWtna, 

*317. On the opposite side of the river valley, near this place, the IV b 

upper part of the bank shows a good action of areDoceoUB cky^ below ^ 
which, and somo fifteen or twenty feet below the prairie level is a seam 
of llgaite of good iiuaiity, four feet in thickness. TtLi?i lignite bed 
would seem to occupy a position stratigraphioaily superior to tite hist-^ 

This section in the above paragraph {317) ia probably on tlio south 
west comer of See. 23. Ths hank is well cut ^<howing about fortj-fii e 
feet of clays and dark yellow Bands near the top. There are two 
lignite exposures in the bank, but we could not dig out a good sootion 
owing to the fact that a grett deal of it had been burnt. There is a 
broad patch of red burnt clay at thirty-five feet above the stream. This 
must be about the horizon of the scam observed by Dr. Dawson acro^ 
the Filler. At 1830 feet or about 10 or 13 feet below the prairie level 
there ia another lignite streak but at the only point at which I could 
reach it most of the coal had been burned. Thia ie no doubt ih^. 
four feet aeaw of the paragraph above. 

On Sec. 14 on the coat bank near the centre of the the lower H. 
lignite again outcrops about 15 feet above the stream. While tho 
Boundary Commission had a depot near this place coal was taken 
from this scam for the smithy^ but Dn Dawson observes that it did not 
give a suffiiriontly intense heat for welding. 

The oandetones above the lower coal sCBm outcrop again on See* 15 
but the banks above tbis are not ao high and are generally grasagrown. 

In Sec. 4 there ka cut-bank 40 feel bigh, but it shows mo.'itly drift 
materialr In Sec. 6 the banks are only thirty feet bigh and show only 
sands and days slidden from the surface. 




I 

I ^ 

1 














fi 





GEOLOGICAL SURVEY OF CANADA 

aOBKRT BELL, M,D,, SfcJX, LL.D., F.RSr, ACTING DIRECTOIL 


SECTION OF MINES 

ANNUAL REPORT 

FOIt 

190^3 


ELFRIC DREW INti.tLL, M.K 

XuK^re o/Uk fl/ Er^and^ Enffiw^r Iq 

OealDliciil ^ mu <4 Cniuda> 


ASSISTANT 

Jp McLftigH^ B A/ 


OTTAWA 

PRINTED BY a. E- DAW&ON, PRINTER TO THE 
MTOT KXCELLEKT ^MAJESTY 

1903 


IS—* 


SSJI 







I 


T, ^ 


‘.tf' 


nfcliifcMkBCiBfciiiiCi^M A <^KJULiBfcjP» ..k. - a. > . ._)i^ < v</»A'*ivV<^iii 


-* ♦ 


|?v jj WKS^ . ..'.r/< - . ■■-'■ ^ . ttlS 

^4-- V '?• - - • ■ , ; ^ >. 

.-. .- - . »■. , saa : ^- ^j. 

•• .•>'" 4 ^ \ 


'-• .-. s» 


-4 ■ ' W-* 

•^r" ’-lif 


.J- ^^^LV>'. 




i .' 


.. . , ■o.'l^-- ISP ■-■^- • ,• 

<; ■■ .'■>: ~ '■ ‘''■''='‘ ■ ■ ■’;* 




■ I'i- - 


r.’ 




To the Director^ 

GeoLogfcil Survey of CaaadA. 

SiH»—Herewith T bag fco hand yoti the detailed annual report of the 
Section on xh^ mineral Industrie el Canada for 1902. The preliminary 
summary Btatement for that year^ which wsx4 completed on Febnary 
27, is of course replaced by tlie revised statement herein contaiRod. 

The work of the Section^ as in the pact^ has oonalsted not only in 
the preparation of the annual report, but in the coUection, reeordingp 
of technical informationp and in making inrestigationB into a great 
variety of matters pertnining to the economic mineral resource^ and 
the mineral induatriea of the country, as well as in answering ibe 
miraerouFi enquiries on these subjects constantly coming to hand. 

Thanks are due to those who, although too numerous to mention 
IndividuallyT by answering our circulars or letters, provided much 
valuable material. Our acknowledgments are also due to the provin^ 
cial mining bureaus of Kova Scotia, Quebeo, Ontario and British 
Columbia, as well aa to the Dgminion Customs and Inland Kovenue 
departmeots for aid received. Appreciative acknowledgment is made 
of the important aid in the whole work of the Section randored by Mn 
J, McLeish and Mrs. Sparks. Thankn arc bIso due to Mr. Then. 
Deniri, B.Sc.* who^ at my rec|UEst^ has compiled from the available 
facts the special articles on coal, salt and tripolite embodied In the 
report. 

I am, tir, 

Yonr obedient servant, 

ELPRIC DREW INQALL, 

(o the Geofo^iiai Surw^. 

Section of Mines, 

October Slat, 1903 . 
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EXPLANATORY NOTES. 


VfiAR AND TftN IfSBD, 

‘ The year referred to tbrou^eut this mporL Ie the cakndat year, 
ext-ept for the figuree of imports, which refer to the fiscal year endiog 
Jyoe 30. The too ift that of 2*000 pouada^ unlesa otherwise stated. 

CXPO^ AND mPOBTS. 

^The {igunea given throughout the report referring to exporta and 
imports are compiled fram data obtained from the books of the Cus¬ 
toms Departmepli, and will accasionally show diat-repfinciaa, whicbj 
however, there are no tneans of corr&ctmg. 

The export^ and imports under the heading of each province do pot 
necesaarilj represent the prodnotion and consumption of the province; 
e-g., material produced in Ontario is often ^^hippod froui Montreal and 
entered there for eiport, so falling under the Keodingp Quebec. 

Nora.—K.E.S. i^Not olBewliere specified. 

« 

vALcre& ADOPrm 

The values of the metallic minerals produced^ as per returns to this 
Department, are calculated on the basis of their metallic contents at 
the average market price of the metiil for the current year. Spot 
valuea have been adopted for the figures of production of the non- 
metalLlc minerals. 


OHKISAL NOTES. 

Aa in the past^ care is taken to avoid interference with private in- 
tereetN in the tnaiiner of publishing results^ and all retume of produc¬ 
tion of individual mines are treated as confidential, unless otherwise 
arranged with those interested. The confidence of the mining cnm- 
iBuuity, thuA gaitiedp baa reunited in an increaainglj geiterel responee 
to onr circulare* although to complete our data, personal application is 
still necessary in a small number of initanrea, and a yet tuore prompt 
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response on the p^ffc of all applied tOi *111 help ^11 further towards 
an earlier publication of the material. 

In view of cziticLsmB of these statistics which have been roAde 
recently, and from time to tiDfle in the peat, it may be well to take this 
oppartunity to explain the working method b adopted^ in order to pre¬ 
vent the misunderstandiafs which iiiiderlio such criticisms and Suggest 
tions, and to correct the iropre^ione which they might convey to the 
public, that the reports ere in any way unreliable. 

The figures given throughout the reports are bused, as far as poe- 
aible, upon returns obtained direct from the varioui operators^ or from 
oihcial data, and the totals cbeched by oomparteou with railway 
ahipments, exports, aiid alJ other available sources of information. It 
can be (Jierefore fairly claimed, that they are oe accurate ea it ia 
pCKssible to make such figures. 

After investigation of the subject we have, however, found that in 
the nature of things, export and railway figures can only be taken as 
approximately correct in most instances. In the case of the export 
figures, entries are madCi m a rule, by those having no technical 
knowledge of mineral substances, and in the case of the railways, but 
few of the ■shipments are actually weighed, so tliat cardoad lots, for 
instance, may diGer oonaidcrably froai the theoretical load of the car- 

Tbe llste of operators given throughout the report aro not put for- . 
ward os complete in e very casc^ oidy those reporting their production 
being included. Producers finding their names omitted are invited to 
communicate with thia ctfice that they may be included in the ne^ct 
isaue. 

CORElCnOKU—ALtJmaTEOXS, 

Corrections and alterations have been made throughout thia report ' 
wherevpr they seemed to bo called for, according to more complete and 
reliable data available since previous issues. 

The tabulated statement given In the folded sheet at the beginning 
of the report, represents a rompilatioa of all tJie similar etatementfi 
found in previous reports^ re^modelled and further revised wherever 
pwsible. 


INTRODUCTORY. 


The total valuQ of tho miaeraL production of Canada for 1902 was MiMimAii 
863^865^797 ahowing a falliogM^S^ of 82,473,361, oa eompared with the 
previous year, equal to 373 per cent. As win be seea on exami nation 
of tlie accompanying tables^ this la tlie Srst time in tea years 
that a deereoae has to be recorded- For many years past the ralo at 
which Ceumda^s mineral assets hava been realbEed has increased 
very rapidly os shown in the appended folder wlierein are given 
the figures for the past Kventeen yearSi 
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In view of the slight falling-off above shown, a feature to be expec¬ 
ted oocasLonally in a long seri^ of years, it is encouraging to realise 
the very great aggregate |i^wth that is evident in tho period shown. 
The grand total of 1902 is considerably over six times that of 1S96, 
or even omitling the Yukon gold as an exceptionnl feature it would 
still approach 850,000,000, or a growth of 500 per cent. Of 
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8 a fJKOLdOlCAl. SITBVKT OF C^KaDA 

A[ 1 ^'EPAL cour^ tbe inflation dli& to the discovety and eacplo ration of tho TTukon 

n placers njecasssrUj dimlnubee rapidl j as tho richer pordoaa get worked 

out And the growth m the output from more systemutic miolog of the 
pfK>rer gmvel*^ will in the nature of things bo uIdw. The Yukon was 
credited with an output of 4^^00^000 for 190^ whilist foT the pre¬ 
vious year It produced 8184,000,000^ o difference of 83,500,000. 

To the following table it will bo noticed Lhat there have Iwen heavy 
decreases in valuss in all the metallic products except pig irou from 
both hoiuc and foreigti ores and in nickel. In copper this was due to 
the fall in the pri^ of the metal mere thau counteracting a small 
increase in the amount In the other metals the decUne is registered ^ 
also against the ontput and enhanced by lower valuea By reference 
to the folded table it will be seen that the decrease in the grand t>otnl 
ol Hie metaiUo piodncts is 80,147^175. Against this we have an 
mcrease ip the non-moiallic produeta of 83,673,814, leaving still a 
shortage ol 82,473,361. Heferring agoiu to the following table, it will 
be seen that the principal contributors to the increase in the non- 
motallio cla«& have been the coal^ coke and cement industries which 
accDunt for nearly 83,000^000. 
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^ ThnrelMivD value to the country nt the vmione irinenl inilustrieB 

"ill be mule plain hy a study of the table given l«]ow. Coal and 
coke, together with gold, eland out ptominently m tho tve tnain 


‘ -li 




























GEOLOGICAL SURVEY OF CANADA. 

MINES SECTION, 

Minei'al !Pi’oduction of Canada, Calendar* Years ISSB to 190^3. 


rnoDncTTSL 




AtrUvTKAjr Pf*. 
Cwfcr (pj. ...., 

. 

Pif Irom 4«|. -- 
Iroq ort ^b) . - 

Mvfvnrr .. 

rutittyt34 ...... 

Sil w ..,.. — 

Ztss^ . , 


...., LbB 
- Ot 

.Tuim. 

Lt*. 


LU. 


» —...... 

!l>IO)l-HIT ALU ir'. 

Aetiktilile . T™ 

Atmnh (wb(i4^ -- — 

A«h««k^ , ... . . *1 

I'^riHiiiiA .^ - 

CiMl .. . ... . = 

,.-L........I,' »+.■>■ 

rwBBiJafn . ^ .f.... 

l^vldivpi^ .... 

.. ... . . 

Or«|>tUl« .r. . r. 

. .. 

f^vpHrm . . 

LuBHtfmc foT flux + ^ -- 

lill)cif(npbic itilliB -.,»- 
J^Lukgiinap ^ ^. - - -- 

SdicB . ........h.. i I --- 

JfrPHml — 

lUrjrt* r 

i]rhrat .. 4. 

^linnml Ar^l^tv . . ....x..... 

MqLjbdpOill^ . r... X ^»X, ... 

HUD(1 H . i * i i- + p . - ■ . 

KAC-ur*! gM . - 

PHIt ... . . 

[^utii«iiiaa (A) - - X -. ^ ^ 

Pb«phBt« <ApBtL(«|i . 

PrBauut iti>D« . r., . . 

PjrrtiM .... .... ... X. + 4 i. 

gmru .. ......x -i . 

.... .. 

^rvfvrt/ fl*rf rf^if pndacTM- 

Fkll^kj x . . .. 

Bniiditig mtfiiMr .xx..... 

C«ninit» Mlaimlxx, .. ^ 

PvutUnd 

FIi^Ipom ... X . X.. X - x. 

GmoilB .-.. 

LlDM- .^+-.. 

„ .X..- - -. 

MinLl&Ek^OtaJ cjAjr prwlTieU (*> 
pottery .. *^.x .. xx^ - . . . 

HooAiiit eeftHiDt , x. x.... 
uhI gnivdf (4) . 

Sfliver |ilpc -..X.. .XX 

f¥Wt*- X. , + . .^ « X 

Terrm^cnii* . .. - * ^ 

fiiw. ..... X. 

t*lc - .. 

THpoIttv ,xx.. .. .XX*. .p - 
Wlli|ill|g .. ^ .. 

Tot^l KtTiiPturtJ in*t*iifcli Affld fl*y proilueti. 

AI3 otlicr ii«n-mctdJk ...,. xx--- - ^ . xx. - 


.. .. Uhl 

... Tm%, 

■ I 

__ LW 

.Tcfop. 

... Ttrtii, 
Bdiu 
,. x _ x.. T iKrnsx 

, , =xxxxTOI|»- 


. y\ 

- G. y-t 

x-x.. BtU 

-III 

-.xxTvtiiL 

. . Hcibx 

.... TnDB 


. X. Tpd«. 


, _ X, . Tfip*- 

m” 

.,x ToOM. 




Tut*] rAlqCi x_. * - - - 

mefttUic: P -. p ^ I- 

Krtlnutvl TMlue eA prdclocU aMpefli^ar 

f«pGrt«d IiA) *.*XX-.*xrxX 4 P~.^p.--x-.xx.x 

Gruid . . . 


1^. 






a.fiO&.OQC 

66.091 


*1230, Ul 


31,490 

386pG60 

mm 




^‘Allft.dOS 


I3C 

3^456 

■f4> 

*3.'p.39ii 


£00 

162,000 


\.7m 

3.891 

•3311 


584.061 

J0.49G 

‘ ' ^.339 
'rdi 

-lMi,344V 

•ioa.tt; 

} . 

*7a,noo 

‘rioi 


■ia4,wi 

*ion 




i.otic 

*+^,.■^15 

179,712 

(fij 

11.499 

19,270 

•l.yi 


£25.656 

'mm 

i *4fM> 

•H73,tkiJ 

(ftj 

•T.S73 

‘2K3.7&5 

*o.lwft 

‘ii2,on> 

ifi 

O'! 

fw.nyr^ 

lit 

*U2.B17 


*600 


-2.£S?i,3ie 






1697. 


iijuHitityx 


.’x^ 

3,2i]d«-l2i 

•57.40:. 

76 3^ 

msoo 


LIDO I 
255.083 


4.619 

.TJ* 

2,499.330 

40.498 


80<) 

6,S9£ 

ir#4,oo^ 

22,082 

' 

485 


" ttP>i 


713.72& 

23.630 

^'cnxiid 

100 

18L581 

ssfl.sas 

116.000 

2L217 

2.2S9.087 

3fi2 


h i » <P -I 

4 - -P I - 


180.380 

14,^ 

two 


VtkUEL 


wjm 

3«ajaiii 

1,197.14^4 

mm 

9p216 


s.eoo 

347.271 


2,^73.716 


(a) 

228 973 
570 
L338.206 
i3&.oai 


,|.xxxx 


2.400 

61,008 

17.7,277 

*J7,£0O 

43i^ 

20.816 

2.400 

3,733 


666x703 

mm 

' mim 
m 


n.600 

142.500 

m.m 

0,221 

182.160 

i}\ 

m 

M,307 

fji 

B9.000 

I ;'j 

230.0^ 

■ ■■■••■i + l-l 

-niiVi 


tTOTpSTB 

6.290.006 


S,9?7,58S 

2,073.740 

t2r-o,oflo 


1 


U.321.331 


IS^X 




VAla^ 


34G 

5,562.384 

78^567 

674p500 


1.500 

437.233 


3,800 

m.m 

l.mUilu 

29.313 


6.0IK) 

410-998 


2^628.292 


t30 

1,44H 

4&.m 


Infl 

5.784 

17frSS7 

10,857 

29.025 

LlOO 

3S17 

*124,1^0 

. m 


22.4871 

63.479 

116 

411,570 

04p»0i] 

21.353 

m 


250.929 

"5^314 

7jrtlS 




sal 

"tl'iioo 

255.007 

4.674.146 

IhUIuI 


SAS 

\,im 

5JJ2U 

179.^ 

I0p533 

' 47 '^ 

30.307 

3.8S0 

7.MD 

. i45 


713.685 

L^42,28rh 

185.460 

2fl0 

l.m746 

6C.712 

35p503 

147.305 

asD.iird 

3jrx) 

maae 

"ta-'itj.sfli 

90x689 

*41fWlX> 

^4,1^17 


2Mi 


2-798-001 

8x842.801 


9.O4D802 

2.^.292 

+3:ifj,O0O 


12.318.894 


IB89. 


<)awitityx 


fhi 

6.809.752 

^£53 

kiai 

Yoa®,477 

l.WHi 

883.:3I8 


VmIbe. 


LlOO 

930.341 

1.396.159 

IsLiiw 

"'^2S6 

;^/pi)ti 

3fta,;a5 


3^251,299 


6,113 

2.m^ 

54.539 


■P.HJ 

m 

3.41>1 

213.273 

22.122 

' VpliA 
35.529 


7ft4 

mm 
. m 


TDl^GSC 

S0,9S& 

TO,^ 

" ' 

195 I 

900.951 I 

34!,:Ki: I 

90.474 I 

NJIOU 

la.jfiT 1 

2.945 919 I 

fv3 


283,044 ; 

i 

. 1 

10.536 

. *-{• 




426.554 

155.043 


*L8W 

3,160 

afj,£i68 

2D5.108 

21,909 

3^.7^ 

ias,7ia 


15.280 

37.360 


<’ 10 . 7 , fiiXi 
316.062 

"mm 

1.170 

1.273.884 

913.691 

69,790 

1,400 

362848 

239.385 

u) 

£^547 

119.100 

1^.265 


9.2i7.0?4 

7.204,NO 


ljO.&t2,014 

S.2S1.299 

■Hjai.c 


14.013,9 


tim. 


t^wuitityx 


Valti& 


6,013,071 I 
,'h'5.1S23 I 

'TO.-iir ' 

1U5,OU4> 

L435^742' 

‘ 400.687^ 


SS 

9.380 

56.450 

m 

4^384 

226.509 

18.47fcl 

' Kitis' 
770.959 

L843 

27.') 

5SL165 

m 


795,030 

jL75a 

’ 4l4^‘ 
200 
43.7!^ 
917 

2ll,71?T 

382.563 

102.216 

17-865 

13x307 

■J.SOLOTl* 


"•I’iTi 

042.158 

p « ||. p . , . X. . . 

10,521 


625 

947^153 

l,U9p77Si 

""l56^^ 

4,704 

4.5D0 

419.118 


3.614.488 


500 


■ ■■i !« + •• 


[a] 

. 1.^ 

1x260 240 

'^^.247 

166296 

’" 3 .^ 

6.^ 

42-340 

16,36] 

'‘■HpriTiO 

88,074 

X343 

66.m 

i.iio 


602.734 

351.045 

700 

123.(>ii7 

1.000 

198.867 

1.239 

G;S66.9i?2 

961.733 

92.405 

1.618 

412.306 

10.776 

'O.-'Mri 

35>£1S 

•343,i>W 

100.250 

^OO.tXWP 

140.877 


50D 


3.761.271 

9,1B7,S04 


OimatEty. 


TO 

8.m92l 


»8,60ri 

'imm 


2(1 

0.279 


67.084 


250 
250 
1,179 
203,lWij 
IL376 

*J5iv 


900 

427,485 


7,Vi.299 

'67.^ 

b ■ i ■■*-■■*■■ 4 * * 

45.021 

170,0^.'^ 

I&7.6H.7 

03p473 

27.300 

13-637 

]xS29.^t2J 

-i4ti 

. V,02ti^ 

243,724 

U.836 




12.B98.S65 

3.014.488 

t2,yp.iMXi 


■ tr- !•§> + 


16.769.353 


I d- •■• 4 k « 4. I 


9L 

IHH. 

leoct. 

1894- 

ISM. . 

lawj. 

18^7. 

t 

Qunntitj. 

VaItiCx 

Quantity. 

VaJus. 

1 

1 

i Vhlufix 

1 

QmnUty. 

Vtlwy. 

1 

isfuthtEiy. 

VlluB. 

Quantityx 

Valup, 

8 




8 


£ 




s 


a 

m 1 
Ll49.59e 


* ' slKAx^’ 

' iibOr^’ 


’" '7,7b«!7Sti ' 



' 83«1^' 

"Umbia 



i.bin.obo'’ 

■ 91:^1.514 ; 


007.01J1 

47.247 

976.603 

54,EDO 

1.123.68S 

106.805 

S.083.6T1 

153.274 

2.m774 j 

291682 

6.Di27f01G 

" " Yi'im ' 

"' miia 


' i^'.e 62 

'"mssa" 

" 1091 ,IP)-] 

22ii',oi i 



91 [bob' 

]9i,537 


^■30,206' 

3rllia7 

868x420 

33.064 

2.Z35.023 

79.636 

5.7113.222 

m,m 

ia,46lt704 

631,716 

24.199,977 

721,159 

39.0:8.£19 , 

1^396.853 



r - 1 - X . X. . . . 

X r . . X . . r . X X 

- - X . -. 

........ . . _. 

___ ^ , 

5.431 

S.343 

4,437 

l.fHU 

tm 

324 

2x775.976 

2,413x7] 7 

T,309,0:pfl 1 


2.071x151 

4.907.430 

U87D,fi38 


I.SdtNm 

3x.^7,]S3 


3.997.847 

1^399.176 

lO.ODO 

... ..XX . . h . 

.IxTtlO 

L . X ^ . X X X X ^ ■ 

l.SfJO 

. . . X . xl . . . x . 

9,M) 


3.800 

.. 

7*9 ; 


1.600 


.^lOnGTil 1 


422153 

330128 

847,697 

..-.1 

534.649 

1. 

L578i^^ 

1,030.2319 ; 

3.m$43 

2x140.563 j 


Sr323F395 

6,421,653 


3.60^,097 

-. - 

4.630.486 

...,x.___ 

4,635,862 

.. 

0,O87.1H 

X x ..... X 4 X 

8,030.533 

..".xx. .4.4.p| 

I3b78Dr3l4 

[d] 


(«) 


toy 




(u) 


Eci) 


W 

, X + J X . . . T 

1, . . , . . . 

.XX+.„.^, 


,x_.x- x-xx r- 

.X . . . X X r x X . 

... X X . X X x X X . 




....,«4 

* 2m 


1,000 

+ r.*.x,++f + . 

. . .. . XX. . XX 


! 

!.-■». .-X^PXJ X# 

7 

426 i 



. X X f X . X + . 4 . X X 

......... X X . 


. ip.P 4 . + i 

95*1^378 

0hU»2 

;V90.482 

b.m 

310,130 

7x630 

420.825 


"mi75 

12.250 

429-855 

' " 30.443 * 

445-363 


. _ X X . x . + X . X 

. .. . . r . r • 


. x X ....... . 

l.OOQ 

20,006 

3.177 

4L3D0 

2Ji4-* 

27,D1H 

2.637 

32474 

1 7.019.4^ 

3.2&7J43 

8.3flJI,7S7 

?,35e.030 

3.^7.070 

7,459.468 

3.4TS,:fii 


3,745.716 

7x!>^.462 

3.785.107 

7.303*^ 

175r5fifi 

58.133 

EHO,™ 

61,073 

161.790 

I’i8.m4 


1 

\4;liU7 

ly.olu 

iUXlJriT 


176,457 

1 3,423 

. m 

■ . 52.i 

. m 

4r^' 

l.x........x] 


XTX...V.,.,.,_4> 


. 073 ’ 

' [i)'2'5«3* 


3.^ 

750 

1.901 

4.467 

MO 

700 



1.329 

3.492 

842 

\my 

2x118 

6.750 

1,000 

187 

3,793 

.. 

.... 


m 

220 

e.156 


9.455 

436 

16.240 

i2rS87 

5.2^ 

51.1OT 

4,000 

33,379 

223.631 

rt?,7]7 

3,475 1 

314);+^ 

202x608 

3b7I3 

33.310 

4572 

42,340 

206.251 

241.618 

24lrl27 1 

102 . 50 ^ 

Ififi.lx'jO 

£0(2,031 

22^.178 


ITSt^i 

S39.691 

244.531 

11 ,n47 

22.967 

21.492 

27.797 

27,510 

35.101 

34h34T; 

^,b7Q 

;f 24 Jlc - 

37.462 

35,140 

31 , 27:1 

3o,ia.w 

. ,. X - . - ... 

..X.....-.-.. 

, + ^.,, _ +__. 

X.X|,+«x++,. X. 

, _x_. - * - . 

ISO 

30.000 


2 ,om> 

. , X , 4 + -- X . X- 

. . . . Xi- r . X X X4. 

L . X .... ■ 4 . r + 1 . 

X . . 1. 


115 

10.250 

m 

14 . B7B : 

74 

4,i!^) 

125 

8.464 

123^ 

U') 3,1^75 

I Si 

i,m , 

Tl.&lO 

. . 

104.745 

..., X..X.XX. 

75^19 

, x. +x + , ^ , 

I 

■ . . 

65.DOD 

. * 

tid/MX) 


78,000 


315 

1.260 



l.f^l 

2x836 


ii 4 h 1 -1 ! -1 e h . - 

145 

m 

571 

3.060 

iim 

im 

rp,ifioo 

i.676 

i7i^b 

Gl] 

! 

hm 

14x600 

2.362 


3.903 

23.580 


540.3SD 

75.34S 

725.006 

IOB .347 

767.460 

110,040 

75tfx3?32 

126,048 

70li,37J 

m.T^ ; 

Tig.691 

111.177 

V,m» 

T-ir-l-l-- 1 a ^ 

m 

- —■ 

. 'im 

. im 

' 5.214 

'^vim 

1 ’ ’6.765' 

. 13.^ 

. fC™ 

■ ■ ^ F I- >- 4 k r a a h 

l].4jft 

... 

5,4S5 

. ibl^i' 

... 


150000 

■■• r ■ ■ - - 

mm 

.... .X.. 

3l3,Tii4 


423.032 

" .' ■ 

■275>3Dl 


m,m 



■ d^vH kir-l F 


374r25i1 


' 's3iV,^22' 

' 'Vbojaa’ 

" LmTSfi' 

'mm 

i.ibasi?' 

7flb465T 

1,.)])..'^.] 

^m,tm 

l.OOQ 

1 

l.'S7.J24 


70,EH2 

Pj,S4il 

41,150 

1-1,500 

L822 

9,565 

^79 

3,4211 

908 

3.0S4 

. 



1.500 


.. _ , 

, ..- - r . 4 

.. X . _ . 


+ a -F-a . . ' 


203.193 

50>770 

179.310 

38,542 

173,0i?8 

4JXfti>7 

121,381 

34,198 

\i^Z.m4 

33.7 lu 

l6ijr>A 

38.910 

116.730 


m t m r r H r - ■ - - “• 

mbii 

100 

500 

. . . + X X . X X . X . ' 

H-r-r 

■! h<i--hiTri -1 I 


1 10 

£0 

H ■ X A ■ + J 1. , + , 

+ -h“-*rT--B ihn 

■■"■■ibl'no 

45.4S6 


195,026 

57 . 1 m) 

17o,nH7 

52.370 

lGO,4.'i5 

43,9G4> 

160.^ 

51b348 

225x730 

.xx-x. 

1.374 

6,240 

717 

],iri!0 

016 

1x640 

47S 

2,m 

! 410 


luT 


1.rjtiL:^18 

202J47 

1.25L934 

230,000 

i.eoo.ooo 



sctt.m 

i.e70,fioo 

. X X . X X X 1 

Lt*i>,*w 


+ |,l500,00t> 

7i1«.7,t8 

108.561 


doo.^sf; 


I.mooo 

150,157' 

63.648 


1.200.000 

144,037 

LOfMj.OOO 

173.075 


60.500 

141151 


65.80$ 

209.380 

f 88. 

1 2s^m 

9im 

62.751 

3L021 

1 103x142 

123.201 

y “70.705 

1 7B.365 

i^.t50 

119.783 

2,721 



40.500 

3.487 

152.700 

6.29S 


a6S7 

... X X X .... X . 

6,710 

. X X X X X X . 

7.1S0 

79.056 

am 

80.326 : 

£.>,r«2i 

S4.323 

l8p3D2 

100.836 

10.233 i 

fl:4,1t;iH 

is,717 

mTM 

I0,:u5 

61,9;^ 

25l,2I.V 

LL-lfi 

2,wo,m 

411.270 

0.750,000 

ODO.OOO 

. X ... X ... 

fi’K>u,rwf> 

200 

70IJhO(X) 

X .... X . . X . . 

ITH^UOD 

2,4D5 

. X . T . . . X . X . 

+ ihVipbmi 

m 


5S0 

5,100 

-.—1 


2000 

221 


..; 

'mm 

l-fai'kTiBer+rr 

h--r 'iT --+ - 


.p L J. 4 . 4 > + J .■ ■ ■ 

' ' 213180 ' 

+ •■■*■■“ ■■. B- 1.1 

a-^* ^ ■*■----=, 

W2Mi 


' 

■■hhS'FHfk hrei 

*■4 hi-hr iT-l .Ti 



' Vsb-fiib' 

4,SiU 

8110 

12.W0 

.861 

5,441 

915 

3.978 

..... 

3,3 .-5^1 

HD 

430 

p , ^ .. 

,,,, ^ .. 

.^,501 

207.0 

85.^ 

329rllS 

mm 



277,102 

1 118.350 

224,769 

89,]in 

152,963 

70,7^29 

227,300 

X - X - 1 - . - J 

367.G60 

X.X...X..1X. 

3ri<i,*xw) 


^T0,32r. 

1 

' Z57rQ45 


153,K75 

. X r X X . d . , . i 1 

164.!^ 

83,000 

' 54 W 

es,tr70 ; 

7,112 

90.825 

k m -i m -m m a m m mm 


.XX x. x..bij 

1 .•^,9rH) i 

m.m 


*3,370 

33,6.** 

X4H b.xpxx^b 

4a,»LKi i 

113.1C3 

.. 

OT.aTO 

-dr...*..-.. 

M,70i 

^.000 

k r i a -F -a 4 m ft-mm + 

65.600 


h . , ... .. 

^x. 4 . 1 ,... .x4-r 

155.505 

141,399 

15.689 

190.857 


X.X.X.X.X... 

'b'mtuiD 

x^m 

210x000 

. .r i , X , - X XX X4 

1 2£5xDOD 

Ixx.xxx.x. XXX 

+ ■ 22.i.lXiO 

■ hm m llfev; 

tadd-H + ii'i m B -m m 


F-l hi *4 ir hH + h 

'- ■■ 1 A » ■ - + p » ■■ ■ 

,■■ ■■ 

F - ^ • -m a a M ^ a 1 . 

+ -i + - . . - . 

,f+«h~lxri -■- 

re-* -■* + ?- - 

xx.x.rxxixxx 

. 

|xx.4 |.. X.. x.f 

9.9eo 

ix..... XX. .4.XI 

1 L5 

"" x'i^' 

I-""" r-™ ..r- , 

- --- 

-- 

- ^ - ... 1 

I'".. ■ 

500 

. 750 

--e-^er - -■• + - ■ 



i.i 

.X . .. . . 

- . 

3,074.5fH 

m. ^ m m m .m m. m .p ■ ■ 1 

3.003.456 

I ■ 1 ■HI •■■IHI + 

5,133,&I0 

... 

S,004,4IM 

-.— - 

4,:26.:i08 

j 

h-*r 

■ *.W7.iS4if 

-k r -- 1 ■ ■ . .i ■ 

Ir3£».^ 

iQ.asQ.m 

■ + fc ’ r ■ 

9,(f:o.2lS5 

,XXXX. ...... 

lomeu 

.. 

U.KKt.WH ' 



! .. , - 

9.^338 

»-F e«hi=-l-id- + 

m^.G66 

1 13.3D4.957 


12,679,7^41 


15.l6i,£S? 


14,^93,305 


t4.1IL6f>0 

B,037bll4 

+t27pO,o«n 




14.631,116 

J b.m,m 

t 

t2!>a,fM)0 


3,CSM.tiEk7 


4.530.4^ 


4x€85,B52 



8.030.833 


13f7W.314 

■• + CTl^OCIO 


tflMrOOU 



T’ t#W—f FVVlf 

+*256,000 


* 










i 18.976^816 


18.62^,417 

i. X _x X 

1 20,030^032 


1RS3l,)53 


^ 20.B1S.964 


22.584.513 

! 


, £Sx6£l-430 



1 






1SS3. 




1.344 

17,747.136 

080.445 

^[343 

3LUlA,ai9 

\m 

i,trtS2,373 

7ifcS,OlXi 




23,?x^% 

2,92S 

4,172.662 

87.600 

' 'im 
'“ViM 

219,250 

33.913 

. '% 


1.125 

2.226 

^,IXXI 

lb!&72 


758,391 

7:ixi 

32^21 s' 
2S4 
67 p142 
406 


87,125 

163.081 

' 23 '.^ 


165,904 




I.DIT 


20,000 

2p134x980 

13.T76k4^ 

1.2lMh.a(i9 

Lm^ 

1 

2,.703p92a 

36,UI1 

21.741,866 


in|i 


49L197 

2'4.2:"52 

286.0D0 

.8^^ 

I.VIHIJ 

13.ni^ 

44,775 

2;^2,Cilo 

3M53 

Lew 

m,m 

5,533 

ITplTdi 

RiO.OOO 

“ a.oM 

xT22JJ13 

'1.WLT47 

‘1^.872 

670 

243.639 

1.000 

i.mooo 

i.mooo 

73 . 41 s 

324.168 

^,■2x'■p1.l 

81.073 

tOTjil.iKii) 


2l4pff76 

181,717 

40,791 

167hS0S 

t22ii,1XM‘) 


imx 


QiiAQiity, 


VmXuv, 


15,078.473 2.655.319 

LO^.626 21,26L&81 


5pm 146 
1I.385 p010 


16.655.166 

£J.74LSa5 


300,000 


58.607.021 


7iSl7 

2E,H6:^p4:HS 

'6.m6o6 

iVi 

:i.41E,iH4 

8I4.>LP<)II 


57 

25,536 

2.010 

4,926^051 

JW.G20 

^ Spboo 

1,310 

4.6n 

244,£(;£ 

51,825 

l.^i 


721) 

■ 3p9:9 

I ■ -t j j .p ■. j 


808L570 

3.000 

2;^ds7 

600 

59,339 

450 


141-387 

255,305 

u\ii& 


242.450 


l.cmo 


a40t?42 

SP77,2i><l 

iWE\S40 

i^-rr 




in\ 

4^87^ 
4S6,iWl‘ 
2! Ii42 
10k283,'497 
3.10,022 

'W) 

ip2iir 

24,179 

43,205 

£67,32g 

H38€ 

mm 

4,40l 

mm 

t lUii.lJO^' 

387,8n 

18,000 

"mjis 

254^390 

1.060 

2^195,000 

1.600,000 

119,303 

513,883 

7.600 

90,542 

800,000 


iisL^^ 

]i]|,.=M5 

220^256 
+ 5K5,i)U« 


IBOIk 


QtiwntHy, ' Vpltta, 


18,937,1351 

L350.17S 

3i'i,:«7 

x1l),fl-'i7 

5:Sp1&8,I321 

V.bsb^^' 

' '4.4^x2i6' 
2l2,8t)i) 


6,108,283 

13,332.^1 


iFi-l h---! 


; 20,001,204 
-..i 291282,823 


t 


! 49,684,007 


3C3 
29 141 
2,335 
5x608x656 
157,134 
3 
31H 
L245 
1,0^2 
5,639 
252d0l 
52.065 

.ill 


La37 

I.IWM 


t)4SE 

‘’466 

7)0.196 

l.ll.-i 

4b;b3i' 
' 62 , 655 ' 

4lSi 


l2iV42H 

292,124 


3^065.922 
27.908.153 

j]vSxt,a.'iA 

I2CI.IH2 

2,760.521 

*^*3^^707 


itc,5sa 


l.ODO 




(a] 

' ' 

748.431 

27.000 

13290.429 

549.140 

m 

LJ12 

4.L30 

31.0^ 

£3>450 

259.000 

L!^l 

IWpbOO 

7.eos 

l-lx-m 

litpOlXt 

'12.315 

4J7,Ee4 

xm 

l,l5l,i.rt>7 

miss' 

Ik.Wh 

2,2^000 

1.520.000 

iin.itQi 

562.916 

iv/2iv{i 

1800.000 


200 600 
ibL666 

231.525 

]2.m 

2Sfl.450 

5x000 


j 17.423.SG<i 


! 23.796.481 
' 40.521.807 

taD'k.ranii 
.| 64^618.288 


Wlx 

1W2, 

rK<JBUCT9. 

Quai^tify, 

VflJliuK 

Quukticy.. 



a 


i 

MKiamUx 

- — . . -.. + .. 

... . 

1 I.aj ■.! i.pj.aj.E. 


ABtiiinLPDy nrftx 

37.877.019 

0,096.581 

$8,804,259 

4,rTVl,3S3 

CHOWet 


24,l2K,rpii:t 

l,fixt;,iv( 

•x3L3^ti'i.1Mt7 


aaiiw 

1x212x113 

i 1 

l.Oi;MiCf7 

Pi^ Iriiii |n.]w 

f f V 157.033 

392,582 

278,339 

605^617 

Iran 'Cirr (a]. 





L«d!{rA 



— . 


Mmnty. 

9,iro|6i7 

4.094.523 

16,093^410 1 

6.0^,903 

^Eckel [ f). 

- < ■ d -1 - h . 

457 

-- 

im> 

PlAttauEEi.. 

5,539.193 

3.255-354 

4,i£Ji,an 

2,2.TH.35I 




14^^ 

o.m 

Zino* 


41.939,500 


3£,T92,32& 








1a‘i 


1B> 


521 

3.126 

550 

i400 

AetbnEEtc^ 

m 

41 670 

800 

48,000 

A 1 MB 11 .-X 

40.217 

1.259.739 

40,416 


AuliaatnK 

\/^t4 

tl:^7^4 

imti 

13,(100 

nurDiikEttL 

5.227.352 

1:2dit:>*.:iDi> 

7,193.142 ! 

14,473^181 

* 

36^531 

1.2^6225 

502,043 

1,519.186 

Cnba 

444 

53.115 

7^33 i 

84.436 

CdR^iEutUx 

G,350 

10,700 

7,576 

15^52 : 

Fetdflfaf, 

3,379 

6^920 

1^,74] 

4.2i« i 

PLraH3liLy+ 

2.210 

38.780 

1,01)* 

:»:pri+ 

LvLapbitCx 



S.433 

46,118 


293.799 

340,148 

33^045 

356,277 


169.399 

183, i62 

263.594 

216^296 

Lirodafiine Foi* flua. 

, XX . X X r X , . . 

X.. 


. . . . 

Uljiof‘TAplilc' ttone. 

440 

4.820 

1:2 

4.uir.^ 

UangiineM <Mrt. 

-.-.. - X. 

IHD.WK) 

^d-d-hri-i ■LHUi 

l3rL,uot 






M ffvpnwMft. 

fkM 

3.S4^ 

1,096 

3.967 

riATCtfU 

2.233 

16x735 

4,055 

30.165 



mooo 

-.Xfcx-,.- 

f imm 

MinaiNt watenm 

'. T X I . X - . . X . . 

.XX,.. 

. . _ , X ... 


Moly t- Irnit^x 

14.705 

20.416 

13,352 

27,tW1 

VIoalEliiig PAdil. 

... 


X . ... .XX,. 


XarnrAl g/l*. 


m* 

475 

1,663 

Pnt. 

tii«,3lrxj 

l.<HJS,27* 

:^\n'24 

mijSN) 

urn 

1,011 

0,28(1 

im 

i.uri^ 

PlUdtp^..ite 

--...... .. 

__ . ^ X 

.,.,*,,, 

. .. 

Precfai:n BtOtaciL 



135.016 

13a939 


X X X X . . , ^ , 

.. .... 

- - . ^' 

, X H , - - . 

QuafCt 

fiP.42^i 

I302.sai 

04,455 

292,581 


...i 

--- , 

..-■■ 



1 

2.400.00D 

-xr.F-l 

-:^00O 

arlLV% 


1.650.000 

1 

1,600,000 

itgae. 

m.328 

iHAU 


98,932 

4 'ci73< ml Dnlnrik.b 

317b066 

565,015 

591,591 

L028,6L8 

Purtlaml- 

. . . , - . X - . H 

■i.ri-t 

87,300 

7,760 

FUg-.^|||k6l^ 

. .. , , 

156.000 

-XX. X X r r - X . ■ 

210,uOO 

l-;ratjiEtL 

. , , ... . 

830.000 


892,000 

Ixitni- 

-F- i k ^ a ^ am 

. X . . . X X * ., , + X 

*bF%-- '^.HF 


flililjl''|. 

■ -i r ■ 4 h 1 ■> h ■ + k 

.. . ..b 

..... X 


Mim . Qtiiiai>up clay prod ucl {i> 

-.. , - - 


-X .. . . . 

y' V i^30,0tiu 


-++■-- h- - - » - 

I F X . X r X , . X . . 

. -- -, , , 

. , X. X. X - X.. 

Hunenitx 

in7,3tr2 

117,466 

im),7&* 

i 119,120 

SuiLii- and graeeli (41. 

... 

248x115 

p . ... ■ ^ 

! ^1,9^ 

Si^wBi |iiprx 

1 715 


■■ T -it. 

10,200 

sratv 

... 

: 278.071 

- H h B + F * -r ! 

J76x’*141 

TerxH eettA- 


250,000 

,■++ =- I ^ . . 

+ 

TeIc- 

riO 


689 

1.804 

Tfdtr. 

^X.pXXF.|.. _. 


i052 

16,470 

Tnjh.H*e. 

.----. : . ’ . . 

.X - -- 



W 1)1 rin^. 

...... X X i . X X 

6.9QI3.829 

. 

I 7,990.838 

ToUl, itrtielural tnatpria'b ind 




1 

clay prod ni:ta 


lT,:!Ur.,h'2S 


19,9?8,83e 

All Mitatf, oan'rELBialkic-x 


24x090^656 


27 773L4T2 

n.l'Uf nfUi-Tiiii hJLltkn 


; 41s630.5iOO 


Al 1 1 I 

1 LFUbi 11 im- ijau 1 m i nu. 

meLallir 


j i-,!)nu,..rM> 

. . .X...... 

f 

JIIUMHtllLx 

t^tmiA^adi-alnc nf ptnducti ua^ 





ipci iSed nr not repcir^^ed | ii4]x 

: ^ . . ■ ■■ ' 

88,339.15B 

.. X X X. X ..... T 

63rSS5.767 

Gmiul tafcaL 


ta1 Vda* at miii«. -fEuarry or 

(S) Xtft retwrliHl , . j 

jej C>pper coQtvfii* at *«, matbi, it, H tbe fcvepi^ct oiirbaL price for tllr J-«r. 


(rf) Chueefl. CBli;a1«l4«l At irpliifl oJ ^130-67 pec 
{t\ IjctmJ cddlatilA M OWp tnAtt:^, 4c-. At avemge mirki t prlot for jwr^ 
l/jNkkd 


Von.—T]» kU.,« ftimre, itoWmbI ibi. «.iD!ii*r}- ii,.:anKMmt«l in iht mnimlly taiiH «P^ ol iba ijacbob, thiMW for .he «M-iMr if«« l>«i..K I 

ty^iliow* tba lnCn*J*a, tl»et#li«*, ke., i* i «,]ap*r«<l Wi,t. ihe jwariott. ytt. Ha foBtHrti—He«v>- f«*ed lyj*. incnuiri ordiMWr (y|Mj 


OvBD cake, 

CrnrtR triX ^dWiateil freia o^diaI UiJipfMvtloa retumn up lotmil of 1900; flipUTT* far 100] nad 190^ repriLaarjt ealaa af crude niL VnlacB^ei- 
palcd At Average yearly pti^le tHFt l■*l^^^l iof ^ Sin|n gAllunBl 
(0 leclildea ii^X thfl ycara BiVeci) [KHUeTy+ sewer pipe and wrcbpawArCx 

iTccIvd Biiil feviMrfl to rnnkt ihn Til6tfa>[Kl of *i*teinent cciufcinn with ttmt AidapUd fuT recent ymrfc 
tdrj^reMa^ oT^iflAry type wtih f, uJne na iirty^iflua year i oldinAry type with *, naitber incfoaw dnr dccrva4u to rdtiurd, the fiBUrta for proVKHii JUA boitig AVailablu. 


if ) InoluilrfS In hdsccIlatlEci-uifl clny prcMlucLiL 

KK|n^^t* only. 

R| KaIIwaj ihipmiiiiiAx 


[TiOl Mcwtly itruetiiTal uiAtcrijali, 

in\ PrariouB to I9U« ibe protlueEinii uf ir«n lia« iKWtt catorcfl m ojt, tfw llgucra for pijj irtto for tbjdw yaan are givfn 
bowevur in ibo knly of the report. 

(n) Fijfjurc* /(KrlOOO^ 1!>JI Atiil lOlFi nrprcaont ibo eniicaa of ll!i:i>i Mit^l prciduclmn crf iron on in C-AEiarlA tyv^ the uanJtity 
r^f Canadiaii (ift ttNx'il iti CnliailLim fiErtinoc*. 
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SEjCmOK OF MINES 


miaer&I assfltd of tiie cDUDlrji accouDtfDg foJT over 58 per cent of the 
ipCQiofi y^^'lded bj tte mines. The ^ hale dIabs of motflllic prod acta 
ijs to be credited with about &d per cent and the non-met&Ulc and 
stnictural claaa with about 44 per cent^ the latter contributing about 
12 per cent of the grand total. 


PaopOHTioSATi VALiri or Dirntaajti: MjFfKBaL Paanuctti^ 


PToduetj^ 

Contri¬ 

buting 

over 

10 pr tr 

Cbtuo- 
Imtinjr 
b6tv'>K-n 
10 uad 1 
P'C- 

Ccwtifc- ! 
buting ! 
iindar . 
1 p. c. 

Tnul. 

1. Gold ... . 

« C<i«l - 

9. Jiickel...... . . ... ... .. 

4. Cei'pi>^-r...\. .. .. - .-X- 

Qk, BnCLfl U'^UnUl^) . h . . ^ . 1. . > ... . r r . 

d. Silvtir ... ^. 

7. Bq ildiugf Atone (MtknaCwd). . . 

St A -ilVtaihUit. .. 

^41 
2fc » 

TS7 

7 00 

4 OU 

3 Al 

1 2^-5ti 

I'SO 



j U. CtMaliSlU . . L a. 4 L .. . . . . , r . - , .^ - 

10, Pi^ ir™ ifrom Citti^iii*i3 Qra).^ .. . . x,,, 

11 aI FVHlM'll'm 


i i-n 

1 (13 

1 43 



1.±|| IL Dll LTI^la^ll 9 ■ K 1 1 <1 !r^ m r n ^ ^ . li ■ * i j ■ ■ ■ ■ » ■ r t t » 

12. Irfwl. .. : . 

i !!! 

! iw 

1 30 



14. In.m MPw idiifeKiiww bctwi^a pEDduntkra in 
Oao^H iu]d qiuindty owd in miilddf; 

. 

1 00 



IfP. G J'ptHIQI ...... .......... L ^ r d 

8tiwvr pipe . ^ in--* .... 

. 


SO 

47 


IT^ Bait.. . ... ... 4...... -- 

1>15. T£?mcwtlar. ... .. 

ly. Sumlry 1 T**" ...... . + - 

I ' 

p:::::: 

. 

40 

43 

\ 3 fra 


Tl-Ptll _ : 4. . . 

5S-iH3 

k 

30 10 

& 44 

iwoo 


The relative valae of the production of the difTereiit ptovincea Is 
given by the bguros tabulated IjoIoWh In respect of Nova ScTotia they 
will be found to differ from those given m the Oatiadian Mining 
R^vietr. Thia is due to the different pointe of view adopted. In the 
former figures are included items which could not properly find ^ place 
in a'government report, aueh as fJiia^ which purports to lllaiitnito the 
produotf^ of Canadiaii mmee. The Mining Mmiual hgures inclade 
both pig Tron and stool mode from all ores both CEknodinn and 
imported.- Following the conaistHi^nt practice of the m this 

report, only those values are included in the grand total which repre¬ 
sent products of Canadian minemKa. The full dala illuatrative of the 
allied metallurgical induntnos. inclusive of the reeulta of emeltiug 
foreign ores, are given, however^ in the article on iron farther on in 
the report. 
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^fionrcnos pr Poovi^idsti, ifwff. 


PitivinKb 

VftluB oi 
PrOductHHL. 

Frr ctnt. 

NoYft Scorin. 

h ew BruoiiwiEfi 

Qwlwc. .. .. 

607.12& 

HWJ65 

11^107,1^8 

rfi i 

9 i 

Ontaric,..,,,,. .... . .. 

5'9 

227 

57 2 

TataL ... 

D3,S«Kp.Tl)ir 

100-0 


In view of the discua^icine which have takeo place at the uaeions of 
tie Canadiaa iliniDg rnstitute ax to what waa the correct way of 
lUestraUng the valp« of Ganada'a miceraJ prodncts, it may be e& well 
to mention tlie atoiwJpoint ndoptwi by the Mines Section m its treau 
meijt of the subject 

Firstly. it ia chiefly essential to correctly aseertain the tjunntitiea 
produced, eliminating nil posdble errora and cheefeing where jwaible 
by railway shi|nnejit* etc., etc. Ab, however, the quaiitltiee of ttioh very 
diversfl anhalanceB amnot be added together, It is manifestlv nqcoa^ 
«ary for i/ia p»rpoi, of in«A-in, «p ^ 

some bisis of valuation which shall be definite enough to bo 
e&sily ]Dt^Ui^b]^ tind sh^W be comphanible from year to year, #0 ns 
to rightly iliuatrate growth. For the metallic ores, whose only uses 
are oa sources of a metal or metaly and which arc of most varying con- 
stitution, the final value of the aiucunts of these metaJs contained in 
the ores is manifestly the only common denorninator or staiidard to 
which they con be brought, This is the method adopted by the United 
States Goyornnicntand in part by that standard publication the i/ineraf 

iiisued nnimally by ibe Engineering and Mining Journal of 
*ew York, 


Whilst other reliable authorities may properly adopt other methods 
equally correct and legitimate, with a view to illustrate the mineral 
mdus tries from other standpoiats, it is believed that this method best 
meete the needs of this report. It must bo borne in mind also that 
ilm applies only to the geneml tabulation of the total mineral produc 
tion of the country, end that in the Section’s full annual report the 

•” ““ '“‘‘"“'r..* 

Fot the nommcMIic minerals it is manifest that only spot values 
can be odopted, Tliey are proctically all used os sueb and their value 




















SECTICilf OF HI^’Ea 
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i* a v*ry varinble qoaotity, often Diode up, r& far as tlie eonBumer ia con, Minoilal 

* _ PifiOiA'cnoK 

cernodj (noatly o£ coat of Oorriage to tbft point of eGnaumpt-lon- Thns ^5^ oavada, 
the aome moteriol would have widely varying valuca atdlfierent pointo, 

The only remaiDing possible boala io evidently to vaJua the material at 
ita point of departure from the producer, Thia ia found atill to be 
only rough approximation to uniformity and each acparate materuil 
haa to be conaidered by itaeJf. Where there in sonie point of Bhipment 
or diiiiiributiion common to a ■didtirlct^ a more de^nite and uniform 
baais can be arrived at, as with the pliospluite of the province of 
Quebec which waa all handled at Montreal and where the price waa 
always quoted f,D.b. at that port- 


It niuat also be borne in mind that no presentment of dala^ statie- 
tical or otliorwiiia^ will meet the very changeful neede of all the people 
likely to be in loros ted in the subject, Tbo coiusumer ib concerned 
chiefly with the price ho has to pay for the article^ the ptodneor in the 
value he can realize on products. 


The main thing is to Imvat the fundamental data orruct And to 
adopt a stoudiird so dcBnite arid dear that any one can make the 
allowances necessary for the illustration of the industry from his 
particular standpoint. 


Expokts, 

Ml S KOALS Asn Misxilal PsomicTA Cana ha du hing Calssiuh TSAit lOlEi, 


1 

Froductft. 

ii 

Vulitiv 

1 

i ProdmjtA^ 

1 

VollM*. 

AntLoioDy isri.' .. 


1 MniiufiwmrrA uf nveralj 


Anvnie. ..., -. 

Fi. m 

oUk-i? iluni Iren cr it*el., 


AklkmliUJi- . ^ , 

mm 

TOO 

Mim ■,. 

sal.sia 

0^1153 

KftOn* .. .-,..... 

^illVrfb] pigaiantA + 

HHckA. ______ 


M ut^rAl WAt«rifii . ^. 4 »^, 

2.rS7 

.......... ... 


NickvL ..... 

l,G0r,2ll 

CbLjn:rti(iit& 


Oit tsrikde . .. 

40 

' CEay, nmaufpwturi'at uf ... ^ r 

hI74 

Oil rafinid ................ 

14tl ' 



Orea^ uDjpecitkd ......... 

7S.354 

Colcc 

PlAtinum.. .............. 

; nu 


2;4rrsMC ' 

Photipknti^ 

Phiuibp^i crtulo ...1 

um 

EcUiiarr . . = , + . * 



^,. .,^^, .... 


H nranufACturvA of 

1,743 

Giririfl:»EonBi ^ 


Pyriu», ... ... 

fO,17S 

ta ITWIgllL , , . 

295, 

a,ioi 

SAlt.. . ... . 

3.7t)a 

i,s2a,rtft& 
124 ,220 : 

1 Cy pALun crudu. .... ... , 

„ g^riHiTiii ... . 

Satid Au^ uravti ____ _ __ 

(' Silver. .._..... 

1 ran and stwl .... 

Ht^eunwTOUffht- 

Iran ura, .. -i.. ... - 


■1 wnMighc .. 

2,633 

..... ........ ....P 

457^162 

lll^OCKf 

ArtiolEa.. ,, , 

2fl2;TS3 

MncUfiJii'A*ore , ,, *= + + ,.. 

4,0ffiZ 

TolaL.. ... 

f34,743,SM 
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0»€>I^1CAL fiUBVKV Or OANAt>A 


FlOblGtlTniN 

nr CAJiArjA. 


Rxportii. 


Of the V4aae ef the minerals esported by CMiadn, as shown in the 
above table, over ooe-linlf is repwBonted hy gold. This with the other 
iiietallb produeta^eopper, nickel, silver, iron and steel—together with 
ooal, cuke andasbestes, aggregate about 9S per cent of the whole. From 
tiie following table it will be seen that the United Statee takes nearly 
95 per cent of the eiportcd mineral produeUt, the other countries taking 
only oompamtively insignificant amounts. 


Euoimi, 

r>iwn?fAtj«i 3 s or PkopircuM or tie* tirRirc; tiia Fiacax YKti. 1EX>l-lfAi2, 


DfviihHiioiii. 


l>eflitU«lictn. 

VDJuJt. 

LTDit«d _ ,, 

*«X]LlArt5ft 

British VVml IndK*_ 


itri^ 


Piepf« 

4it lUHl 

Bt^lpriuDi .i,,.,. . 

^.131 1 

€u\m .. 

TSIh tTriCii 

'* Tfl 44JL 

Nv-p-ruumllpHaH ....... .. 


dtlM ^ 

iVpj£llJ ’ 

rt. 

Gtfnnpiijf . , 

105,671 

1 

B-UWliiE \ 


Hritiph AIficb ■.... 


Kijng . ^|i.. ' 

^316 

llriLuh GiiiAOA ... 

37r3T« 

AjiBtnilii ^ ^ 


^ 


' os....... . 




yifLMktK. 


iltfillttiPJrlf _ .,., . 




RBlJ .,, *.. 





The following table illDstrates in a rough way the needn of this com- 
munily in regard to mineral suliHtaoocsand their prudnctv which might 
possibly 1)0 mot to a greater or Iwi extent in the future with the 
further discovery and development of our own resoureen. Tlie moat 
preinhiont items are coal (whose importa lUnount in value to over one- 
fifth of the total) nnd manufactnree of taachinery, aocounting for aver 
one third of tbe whole, or together amounting to about fiT per cent. 
The iteuH going to make up the latter will lx, found in their 
appropriate connection later in the report. Their bearing U lather on 
the Tiianuraoturiog than in oonneclion wttli the mineral industries. In 
Ticgatd to the coal item, &♦ percent repeesentB imports of anthracite 
of a luality of which wo Iiave as yet none mined in this country. 
































IX^AUi- ] 


KECTE&N OF Ml^ls^ 


U B 


[iirojrTiu 

3[tx'RHAI/i asm Mtxwl FinnCpnit fcrtt FlelC-AL YtAfl IWl-IWa, 


Produ^ 


I 


Vwlm. 


Alum Knil plnniincnw mk^ 
Alitmlnlutti..,. 

AotiniDfiF ■i■1-+■^i^li ■»■+ + “» 

if MJt«. ........ 

Aramio ..# -r.... . .. 

AAliMtiu msd tnfr^ oi. .. 
AsjthiJLuin ,V.....p. 

Betkusd fim^ ..r.. ... 
BkmutJh .... ,* 

UIbaE hinaAU ilofi. ,,.. .. 

m™ .. ...... 

Undo nttd tJUn, ,..' 

n fire .., .p + K . , 
buhnitoiH« . p.. ^. ,. 
CcmcPkt ...... .# ... 

CrhAlSt.,,. 

ClkTIk . + . p . ... ,pp. 

cw . ... 

PI i^rniid 

Coke.. ... . p.... 

Cnfpp«r iisd siffx. i^. 
Co^ifiema .. 

PP..PP* _ 

CrwibloAidAF ot tdiliiiFbAi^ 
KMthvtkWniv .. 

Kiu*ry,,p. p**.p,.ppp,*p 

Kdni^Wp qiyutAp ftint, Ab 
FOT tiliwrni .. .p..-....... 

FtlllAfV^A^lV rx.. fH+- + 
y eld Aodi nlverpmud mfrh ofl 
< jn-pikilc, Kml mfriiL nf .. . 
yy|Kuni pWArcpf pPirUpfce 
Iriq Ana iteei— 
rivm Hcrnpm YnWira, 9tc. 
Rallwl plAiPv. 4c-, 

kndodmi; oniuiuei mtaeL 
Fiorra^ftilitoonp fem^ikiAn- 
^imH% Ac ...... . 

MAntiFHCtuM BUtihi- 
ocfjk hAn!mv„ Ac. 
Tx*Ad, uid mfrH. of...... .. 

Lilikv.*,... _...... 


Ptoilkketfi- 


1 


» bi.ooa 
3 tk,iW 
If^^L 

loSpSir 

ifl 4 

kOlO 

7 :t, 73 fl 

iTa^asi 

SSIAlfi 

?,M 0 

863 ,Mfl 

11,^ 

mjm 

111 «WI,M 7 I 

Si 2 pHl 3 

l.K^pSM 

4,337 

35 a,fk.Yi 

«i,7«a 

as. 137 
4,487 

1 . 5 tS&, 3 ia 

1JW,B77 

373.™ 
17.9«4 


Vidim. 


Lithugf^ p^pp.ppp.pp ... 

IJt3i4igTmphur rtiRw. ...... 

MAIUKiRWt, CAidc of . .. . . 

MATEjii, wd mfjTt of,p. , p, 

.... ,pvi.. . 

J^C«ulLkB aIIdifa^ 

DniMp AWJ lAlt*. ftf...... 

Uri^nsA uiA^tAL ... p p p p p 
ttflfiuAii nivtvp.. ..... 

McUK N .K.lip MwJ min. 

I»F ^ - T + ... p « L . P p . . . 

^tmjenl mnd^ btlttinifiQtli, 

unbctmwPH, 

ipftdns™^. 

Muhcni Aiid mi^tAUiir 
mectiLp (jAtnts And 

Mincml . 1 .. 

.Swkcl.ppp p ...pp.pp 

Xktimlv PHxiA, Ac p 
Dm ctf inc4»I*p N.F.S, 
FArAfflllfl wAa._,_ p,, 

IP cAndte^ . p .. .. 
FrCP.iltiPCEQ, And iaiaIuiHa of 
F7iod|di«li^ irrtiiliur). , 
PbcMii^nkii .. .... .... 
riAthmiak ..p . .. .. .... 
PmdoiP — 

I’UmiflA pp _ p.p pp. 

SaIi ... 

tUliictzn. ..... r....... 

SMtd mti ^vpil . ,, p p. 

SktCt And in^ni f>f p. . 

And mfRin cf ... 

3d|jiliur. p.. ,.. . pp... 

S^ulphimc Acid. ... . .. 

Tinp imd tanmufiiotaR^ of .« 

lA^kilinf p. p . P.».4HP 

Zinr^ lukd mAniiiMiitiimi nif. 


TotnJ. 


47 p 4 > 2 | 

lSp 27 a 

5 , 3^0 

9,870 

131,030 

(H.StS 

I.IMM 

1,021,^ 

01,871 

i.fao 

737,000 

lipTto 

1,107.307 

13,070 

3^1 

I0p3»7 

^7^1 

7 ,!!^ 

12 ft, 

72 ,m 

^131440 

<J7,T10 

4 p 0 ^ 

43 LL» 

3^407 


dlt 40 ll ,«3 


>[|S 1 I 1 AI. 

FAJ(n]L*cfi<»t 

HP Caxauil 

tukikortA. 























































CS&DLCK3ICAL SDUrKV OF CAXADA 


AKjlAMIlV 

Ma-Fkhia l-^ 

Gnnililofit^ 


l^HiducticTL 


H S 


ABRASIVE MATERIALS, 


Tiie prod action of grindstone*, Ac, in 1902 wm 4,632 tons, valued 
at $14,116, or an average of $9,53 per ton. The output has varied 
Uut little from year to year for the piet fifteen yearo and is apparently 
restricted to supplying a limited local demand in the eastern and man- 

time province and in tha New England Stataa, 

These abrasives, grindstones, wood pulp stones, scythe-stones, Aa, 
hare for many years been made iu the esatern provinces of Canada^ 
from tlie millstone grit of the Carboniferous formation, which occupies 
a large portion of the surface of the eostera half of the province of JTew 
Brunswick and the northerD and ncrtli-western parts of Rova Scotia. 

The grindstones are neorly ait shipped in a finislied condition and 
sre worth about $10 a ton. At many of the quarries there ia a con¬ 
siderable production of foundation and building stone, besides rough 
Atone for brci^kwihter and harbour works. 

Statistics of tl»e production by provinces since IflfiG are m^n in 
Tabla I below. ” 


Tadlis L 

A^AA^IVK StATKJUAUil. 

A^f^AL Peouletiok or 


j 

1 

Yka-il 

Nova ^cotiA- 

Nitw BatswwiuK. 

ToflAl. 

i 1 

S' 1 

It 

|i ■ 

< 

Tooa. 

1 Yulue. 

Took. 

1 VtUtje. 

Tobfl^ 

Valae, 

13S6 . 

1087, .. 

18861 ... , 

im....... ,„,.... 

im, .. .. 

. . 

1892, .. . 

im ... ... 

1.S6W.. . . ... 

I897v,,.„ 

xm..., . , 

. 

l!)00.. . , . 

l»0l ... ....... 

l&OS...... .. 

bno 

lp971 

712 

850 

hmi 

3,462 

3;ll2 

2,128 

Ip400 

1,423 

i.aiS 

1,411 

m 

1,074 

2^090 

20,400 

7438 

Km 

i0.iwi 

27,810 

21,000 

IflkOOO 

14,000 

14,S00 

17,600 

13,990 

10,900 

lacoo 

8,200 

8,118 

2,336 

a,S62 

34:10 

4,084 

2,4®!! 

2;fi2i 

; 

2,07B 

2.263 

3,165 

8,813 

9,133 

4,128 
4.228 

i - 

:43S.4AA 

30,729 

9^735 

33.8(M 

1 22.787 
33,677 
17,37D 1 
1«,717 
17 .TO 
13.010 
24.6,0 
3^*a 1 
32,9«6 ’ 
40.860 
41490 

%ooo 

4,020 

1 3k2SE 
6k764 
^4i>i 

4,m 

4,m 

9,2^ 

4,GOO 

3^767 

3>47B 

3.713 , 

4,672 

4,035 

4.511 

4.581 

4,^ 

146^545 

Sip 120 
80,3S3 
42,340 
42,587 
61,187 
98,370 
93:717 
9L£ifiS 
33,310 
43,940 
*4,776 
43,266 
68,430 
46,690 
44418 

811 58 

12 LO 

5 87 

6 07 , 
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6 07 
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SECTION OF MINES 
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Tho locaUties where opemlions are being on have been 

known and worked for in^nj ycare. The principal quarries are 
situated in the Province of Now Branawicfc;^ on the Bay of Chalear »t 
Clifton and Stonehaven i on MimEDicbi Bay In tho vicinity of New- 
cof^tle, and along the shore of Shopody Bay in tho Bay of Fnndy; 
while in Nova Scotia the points to which attention has been chiefly 
directed, ari at Lower Cove, Cumberland Basin, and at Woodboume, 
Pictou county. A large proportion of the production is exported, 
chledy to the United States. Statistics of exports and imports are 
given In Tables 2 and 3. Almost §15,000 worth of gnnd^tones, ifee* 
were imported in 1002^ principally in to the proWiices of Ontario and 
Quebec. 


TABLt 

AuauilVK IhtATVaiAlfS^ 

Es POSTS or GmsriiiTOKE^ 


Csliffldftr Ypm-. 

Valufc 

. i + , . . . t T 1 

im.. . . . 

1887- .... . ... .. 

1 323J86 

1 

24,135 

23^769 

38l,17d 

- , 

1 13,.%4 

; 

23,5157 

21,072 

12,57^ 

|S,307 

35,583 

23,238 

42,123 

SU430 

\m.. .. ... .... . 

\m... _ _ ____ 

isoo.* .. ... . ... 

+ -i. 1 . + i, . I . - .. - .. ...... 1 

13JK3. _ _ _ 1 

ifm _ _ .... .. 

18516 . .. ... 

188^.-... ..k-!-c|. + . ^ + .. .-i.,. . 

1 @W .... . . . . + ... , . . , 

...... ............ .. ... 

IB00V„ .* .... 

19W".. . .. . _ 

imi*, . .. .. 

1903*,,,*, ... . 



* Inalu^tllF vtcrae for the nuLnufaclure of grinci^toiifia. 


AnuAervi 

^tATElUAlJa 

(• rindiKtcneft. 







































GEOLOOiOAL 3 UllVK%- OF ClASADA 


a 


Materia 

CtWfllninTis. 


Jui|A>rtjN i3f 


lui|. 

Bnti 


The Ontaiio Cnronduin Compftnjj OitavA. 

The Ontario Ootundniu Company are enga^etl on development wort 
in the township of Carlow, and a» Mid to be erecting a mil! and other 
buLlding:^. 

TaBi;i 4. 


Aij)£,Vtl|Tl aiATKHfALh. 
I)IP0BT« BcUlfiCloyEhi, 


Fiacitl 


mi... 

im... 

im... 

im... 

ISSJi .. 

issjp , , 
18^1 .. 
im... 




Fiscil Vntr. 




15,143 
1^,242 
5,885 I 
+.&17 
4jm 
5,545 
4,7W 

. 

2, m I 


imy... . 

*8$*e _ 

im.. 

™i,., . 




F4IM 

Si^552 

a,o2n 

2^172 

1.^ 

r,m 

!,!>«: 

5,7^ 

2,5511 


’ Bu1ir-lon«i in blocla. ruuali nr r;iinjjiiiMf«rtiiiw3. not LunuJ ur. ..r nH-^rwl 
fir.lHiKlinff mtn Viiil]-i(t4iiei>4, i Hity fiw. 
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I'^iiiiiKcii jiiiifl |Hiiiiif« iproiindl or iingrinj]|i:l. Ih^ty trwr, 

lii/moriaf Earth .—^The localities whore thia mineral occurs have fitfiuKiml 
l)een mentioned in prevloos reporte of the Minos Section. The 
following vorj much more complate presentment of the subject 
bus been prepared at my requeat by Mr TJieo, Denis, B.Sr This 
material^ knrvwn under the various names of trapolite, tKpolip 
dLatomaceous earth, kieselgubr, etc., is a pulverulent silicions material, 
white when pure, but having often a hFownish diHoolouratiQiir It is 
derived from the ailicious shells of diatoms. The tnaterial is rarely 
pure, hut usually minced with a oertain proportion of carbonate of Ume. 
and of magnesia, clay, etc.p the silica contents varying between 75 and 
90 jier cent. 

The Diatomaceae ar& &n order of unicellular algae, one of the lowmt 
and simplest forms of vegetable life. They have beautifully sculptured 
very mirtute slliciou^ shells or skeletons, called frustules^ which are 
favourite subjects of study with microscopists. Diatoms exist 
in all parts of tJie world in Imnieitse numbeiw at the bottom 
of the. sea and of freah water, and are also found attached to 
the submerged parts of aquatie plants etc., and among moasobi 
and in other damp localities. There are many genera, aud 
the number of Iedowd speetes exceeds 1^500. They varv greatly 
in the form and tnarlcinge of the valves which am often exquisitely 
scupltunod, forming beautiful objects mider the mlcrasoopo and testing 
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Pnvctic&tlj the sam^ op^i^tdna have been engaged id i^narryiagaa in 
previous yeara. The list is as follows:— 

Nova ScorrA— 

The Atlantic itrindstooe Company, Lower Covet Cumberland 
county. 

J. W. SutberlaiKi, Qaacry Island, Wood bourne, Pictou county. 

New ButryawtcK— 

Henry Tower, Lower Koclcportp Westmoreland county. 

H. C. Road^ Sackvillo^ Westmorelaiid county, 

A. D. Richard, DorchesterT Wo^fttuoreland county. 

VV, B. r^eaoon, 8hediac^ Weetmorelsnd county. 

C. E- Fijtlip Newcastle, Northumberland county. 
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J. It. StooDhEivenr ^ilnuc^tcr county^ 

Mesar^. T^mh&rd and Company p CUftoar Gloucester countyj ami 
BoHton, 

H- - KnowliHj Cliftoa^ (jIou coster comnty^ 


.V»ltAfiIV£ 

I i 

Xnir 

lltikUhwJi^lL 


Connidiiin , — The discoveiy of corundum m Ontario waa biought to CitnuMiuiii. 
public aUention in 1806 and the active mbiirtfc mid milUng of the 
haa been carrle<l on since lOOO. The produetion has been as fcllovrs — 


ijitAutity. V'nliM-, 

... 3tcjii(L S aiMl, 

IJWI •* 5.'\'liy 

. 


The a)x>ve production h pmctkally all the result of the operations 
of the Canada Corundum Company^ at the Craig illne in the town¬ 
ship of RagJanr Henfrew county, where they have a large and well 
eiijuipped iciH, operated by Irath steam mid water power The produce 
tion in detail of the Canada Corundum (.^impanyp for the past fca^o 
years, has been as follows : 


im. 

rWanducii-bc&riii^ rock, [tvaUhI . 4,134 tuawL 

tmrnnduiiL, jTsdHJ, ___ Iba. 


ItHvS. 

7h‘ 59& nm.-^ 
II«, 


I ■'Tain coriro^l laui mM m C'seumU I Jl ,537 lb*. 

«‘XEHirt«c||ii Engliind., . 2 ll,JS 3 S 
" Unit4Hl^lab«i :»7G,403 
" ** Enroft*, . , . fi,33U 


Hip. 

7tt|,Jl47 




77^m 


^'StVSn 


It will be seen from the above, tliat the rock treated ro far has 
Hvemged about lO per cent of corunduai. 

The price realized at the nilneis about oj cents per pound. 

The price of corundutn in wholesale lots at New York* wag in 
l>eceniber 1902 as under. 


North Camlina Avn^ndiiEn .. __ „ 7 ofiit* |o JU crntH iwr ^K.na]il. 

fJbMtflT, ^kLiMP^ + 44 ** Ji 

li*riyii Bay, C>ntan«^ ecM-u ..... 7 | Hj, 

ThiMie prices were pmotically subject to no vnriation throughout the 
year. 

Other compiinicM orgjmized for the purpw of conducting operations 
in corundum in Oatarlo are 

The Crown Corundum anrl Mica Company^ [^Totmnto. 

I Ti—a —d 
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Its higtesii povsBrs. Iri same sj^ocies fclie lln*s w’e fcniiid to equal 125j- 
000 to the inch. Kxteji>iivs fossil deposits of the ailiciqiis fflCPflins of 
diatoiaaoeiio occur in various locsiitiea, ns &t Bilm in Bohemiip and in 
Virginia^ Nevada and CaliforniA. They arc sometinies used as polishiii^ 
powder. They are nbundaul in gusna 

DLatoionceDUB earth is very porousp the speeihe gfaviiy being 0.25 
to 0.30, owing to the numerous interstitial spacer an<l air CBTitie^ l>et 
ween tlie spicules and shGlEsand witrhin the latterp giving lightness and 
great absorbent power. 

The uses to which diatomoconna earth is put are very varied and are 
probably capable of greater extensioiL ForuaerJy, it wm widely used 
in the manufacture of dynamite as an absorbent of the nitm-glycerine;^ 
its porosity which allows of its absorbing liquids to the CJctent of four 
to five timea its own weigbe, rendering it eminently adapted to tha 
purpose. But in thii f^unnection it has been wholly replaced by 
■•heaper absarbenta euch as wood pulpp sawdust etc. At present its 
chief UBU Is aa a polishing material, the grains being aharp and outtingp 
but fine enough not to scratch metal surface^; it is also used m a boiler 
coverings its poroaity rendering it a good uoDHConductot of heat. It 
turn be used in the manufacture of bricks when great lightuesa h 
rec|uiredp but owing to the ililhcaJty of manufacture, thcfic bricks are 
krWtly and cautiot OH that account Vie used for ordinary purposes. 
Such brlckiii can be made of one quarter the weight of ordinary brickz^. 
Diatodiaccoua earth is also used to some exteui. In the manufacture of 
certain soaps a^d aa Altering material^ ete. 

Fpr the purpose of comparison a few analyflcs of infusorial earth 
from various counlrica are here tabulated.^ 
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A qf c3cpt£Fliiictit^ ELS to Lh« applicability at C&nadbLD d\a.um^- 

ceoufi eartiiM to commerdfil u^es^ vas ODadnct^ by Dr. HofibiBnii in 
the Ikbonktory oFtlie GeologicAl Sorvey of CAundA and the nasnlts were 
publiahed at the titno in the report*! of the Departinent^*. As those 
puhl[cAtiorL9 may not in Bome caaeB bo eaay of access it ia thought that 
a reproduction in of these tests would not be out of place here. 

** The flftmpie, the reaoltsof theexamliiatloa of which are here given, 
Giuiie from Pol let River lake, Mechanic SettJeniciit, King^s county, 
N^ew BruiiawickH and waa collected by Dr, R. \\\ Ells. It occurs in 
considerable t^uantity in this lake, the depc^ity it is stated,being about 
four feet deep and readily obtainable cither by dredging or hy draining 
the lake^^..... 

In toxtnre It i^embled an earthy chalk ; it is very hne grained hut 
harsh to the feel; adtieres to the tongue j In eolonr is light greyhJi 
white. Heated in a closed tube, it asBumes a dark-grey colour, due 
to the separation of carbon and givest off an abundance of a somewhat 
ammcMiiacal, light browniBh-yellow colonrwl water, the material evid¬ 
ently containing nitrogenous organic matter. After ignition with free 
access of air, its colour is reddish-white; if treated with hydrochlonc 
ftcid previous to ignition, the colour ie white or at most has a just 
porceptiblo reddish tinge. 

When digested, either before or after ignition, with a boiling solu¬ 
tion o! caustic potash or soda, the isilica readily powa mto elution 
leaving a sEoall amount of inaolubLo residue, which after ignition, has 
a light reddish brown colour. The insolnhle residue readily subsides 
from the solution. This latter^ if the njamdal haa bean treated before 
ignition^ has a brownish yellow colour; if after ignition, and conso^ 
quently when free from organic matter, the solution U colourlwis. 

“ Tliis sample had been kept in the dry atmofiphero of the biioratory 
for a lengthened period, and was regarded m perfectly air-dried At 
lOD^ C.y the o^gygen of the air exercises a modifying influenoo upon 
this material, so that in order to ascertain 6he cotrect loss by water at 
this temperature, It is ueceesary that the operation should be conducted 
in an atmosphere of hydrogen or carbonic acid. 
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■'An nnslj, tb of the ur-dried niuteri&l gnve the following reaulta :— 
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Altrr POfTontiLBia for carlifinw acid^. ,,,, .. p 3'20l 

.- ..- -- 13 321 

“The air-dried materia) left, oa treatment with a boiling solution of 
caustic potneh, 7-994: per cent inmluhlo residue of a light reddish- 
hrown colour (after ignition). 

'* Aa regnrda the econoadc valno of this infasoria! earth, it may lie 
said to eonstiiute an excellent polishing material j and although no 
o^perimenta have l)een made to determine ita absorbent power, it may 
reasonably be expected to prove well adapted for the pi-eparation of 
dynamite. Again, the extrome facility with which it in dissolver! by 
caustic alkalies (potash or soda)would suggest its advantageous employ¬ 
ment for the manufacture of whatiscomiaonJy known as “water glass'' 
Or “soluble glass," n preparation which meets with many important 
applications in the arts, as for instance, as a cement for the manufac¬ 
ture of artifi^l stone; for the hardening and preserving of building 
stones i in fixing fresscc coloum by the procesi of sbereorshroniy ; a$ nn 
nddition to soap in the prepamtion of the so-called “silica ted mans” 
etc." 

“It has been desirable to ascertain experimentally its suitableness for 
tlw manufacture of bricks in imitation of the so-called " light or swim¬ 
ming bricks.” These latter, owing to the porous nature of the silica 
xunposing the material from which tlieyare made, combine grant light¬ 
ness with infuaibility, and are remarkably bad conductota of heat’on 
which account they constitute for many purposes of construction a 
valuable bpilcHni^ mAterial. 
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In thfise Gxperitn^nts the earth employed ittone aa well as in 
admix tui^i the addition being in the one case claj (a white pipencLaj) 
and in the other lime, the material from which th* teet-brkks were 
prepared consiatmg— 

In the MM or ex|ieiriini tit 1. ur the bhUK^riiiE wirtli Alonfc 

■' ■< Of ft mkiuroof infwriJil «rtti Md claj nb partft 

ef ihc former lu ^ ol tbfi Uttf f- 
Of 1 % jnixlll^^ of infiifiorihl nnh and : iK> 
piirtft of thd romiidr te 10 of ths IsEt^r. 

^ ■■ -J- Of R uiiifturs of tnfutarlul vArih mid linn -1 1i^3 

liftrt* of tho former Uk 1 of thf^ 

" ' 'b. Of a uiKlute nj infuuriAl eartb and limM : 

|iarU of file rH>ro)er w 2 uf tlio latter 

“ Th* Infusorial earth and cl&y were la an airdri^I coaditioa ; the lime 
had been but recently prepared. The amount of dried materUl and 
water employed to form the vaHou't bricks was in all iu-itances the 
Fsame, The bricks were all mottlded of exactly the same size and mea¬ 
sured 76 mm, in ieiigth, 2 B mm. in breathp and 1 & mm. ia thickness. 

** A small band press was used in the moulding; the pressure employed 
howoverj wba not great, and did not very moch excee<l that which 
might have been obtained by hand. The freshly tnonlded bricks having 
been exposed to a dry atmE^phere until they had parted with the 
greater |Mrt of their moisture, wore next dried at a teinperature of 
100' after which they were inserted in covered crucibleri and placed 
In a.n air fumaccp the temperature of which was gradually raised until 
at the expiration of an hour a white heat ha^I been obtained, at which 
temperattiro it was Tnaintained for an additioanl two houn?. 

The experiinenta were earned out in duplicate with the fotlowinE^ 
results, 

" E^/r(Kiorine*g .—The bricki$ had in all instances retained their form 
perfectly intact ; they had neither w'arpsd nor crocked ; their odge^ 
remained perfectly sharp and showed no indication of having under' 
gone e-vea the most incipient fusion. They wore all highly ali^rbent, 
iidlioring strongly to the tongue ; oxcoedingly firm and vary tough. 
Hricks of experiments 1 j 4 and o appeared to po&$e«s this latter pro¬ 
perty in about an c^jtial degree ; they could not be readily broken bet¬ 
ween the iingera; those of eKperimont 2 broke only with great diHieultj, 
whilst those of experiment 3 could not be broken fo this way. The 
fractui^ was uneven ; in the ease of ex^>erimeuts 1, 2 and 3, «cimewhat 
jagged. The bricks of experhnents 1^2 and 3 pre:^nted very smooth 
surfaces ami p^j^nessed a tine and close texture ; when suddenly plunged 
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into the f](ini« of h blwi Jiuup tliey decrapit&tiKl ^trangly; t bu however 
was not tlie ease wt^n tLe heat n'as gradual Ey applt^, 

*■ Briek» of experioiente 4 and S wore looser in texture^ and when 
suddenly plunged into die iame of the blast lamp, atoed well; they 
prrn-ed excellent nonfooductors of heat; the brick could be held 
lietween the bogers without the aligtitest inconvenience whilst the 
other end was heated to redness in die bloat lamp. 

“ Coufw/WM.—Tla> linear cautraclion (for the temperature and duror 
-tion of firing aforo-.-^pecilied) amounted to, in the case of tost brick. 
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" Irom this it will be seen that the contruction woa meat marked in 
those bricks containing on admixture of clay, and leaat so ia those 
containing ao admixture of lime. 

“ Cefnar.—The briuka previous to firing were oil perfectly white. 
After firing those of ex[«rimeDta i, 2 and 3 were of a uniform cteHiii 
colour, exteriHilly and internally. Those of experiments 4 and 5 were 
perfectly white; this is in accordance with the fact that the presenee 
of the alkaline earths in ferruginous clays, especlnllv of Ume and 
magneeia, has a singular bleaching power in the fcilJ, arresting the 
development of the bright red i-olour. It baa l>een found that a marl 
concauiing six per cent of ferric oxide and thirty-five per cent of car 
bonaie of lime, buroed of a gi-eyiah-buff, instead of the rich red such 
a proportion of iron would otherwiae have ptoduewi. Experiment has 
shown that .so amall a proportion as five per cent of caustic magnesia 
ndxed with a rad clay entirely destroys its rod colour in the kiln. In 
the ciiMe of the yellow brick, manufactured in the neighborhood of 
London, England, the colour is dependent on thoadmixtnie ofaroimd 
chalk with the brick earth, the latter by itself htiruingof u red colour. 

» U>^A<._As compared with that of a fire brick.—The fire brick 
uiwured 9 inches in length, 4^ inches in breadth anti 2J Inchea in 
thickii^ !*iad weighed T pounds. 


I * . r ®l>t*roed m thoee experimeats it was found that a 

Imek of the foregoing dimensiona, made under tlie .^me condUions 
and from material similar to that employed in the preparation of tim 
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As eolupared with that of a ixiuiinon bKck.-—Tho brick measured ^ 
ioch^ In Lengthy laches ia breadth nnd 2^ laches ia tbkkneas and 
weighed 4 pouads 15 uuuoefl^ 

** fn like manner It wae hero found that & brick of these dimeiiHioiia, 
made under the same conditions and from Tnateried sitnilar to that 
from whieb tke test bricky— 

fjf ri|ien3ii»<iLl 1 vraH if^ian'il, 1*^||||! wt-isjlfc 2 Ihi, 10 0 ws. 

^ H 2 H 2 ,i 

h 2 iH 15 '-I it 

I w ^1- 2 H ij‘|;l^ a^ 

-i 5 N » 2 .. T 1 .. 

" The known deposit of importance of diatomaceaus earth in Canada 
are so far coniined to the niaril-ime provinces of Kova Scotia and Xew 
Brunswick. Depoalta of this material are known in other pro^^inces, 
but the oceurrence^ do not seem to he of economic Importarice.^ 

Following IB an aunolated list of depgsitSp compiled from various 
aonrcesp but JuaJnly from the reports of the Geologlcaj Purvey of 
CauAda:— 


Nova Scotia. 




CiwiUrliind CoHji/y.—Folly Lake.—TJie deposit at tlih place is the 
Inrflest yet known in Nova Soot la. It occupies the lied and Bhores of 
Folly lake, nn the Intercolonial railway^ at its passiige over the 
Cobequid Mountains. The kko has an area of over 300 acresv two- 
thirds of which are probably covered witli this deposit, lia surface is 
GOO feot above aea level. The deposit has been worked to a small 
extent for the manufacture of poliBhing luaterfal and for use as a non¬ 
conductor q£ heat. 


Cumbfrluiid Fountain Lake. — A valuable deposit of tripo- 

lite has been found at this place by Ijiavid Grant. It occupies 
tile bed of Fountain lake, on the mad to River Philip, West Chester 
mountains. It is of remarkable purity and the lake la said to b& easy 
to drain. It ib dght miles diltant from Minns baa in at Port an Pie, 
and about the same diatance from the Inforcolonial railway. The 
deposit IS worked to a small esttent. 
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Cob^iiid Mauniatm /i^iori .—Other deposits of Icuss extent ootuT 
m the nmnerous tahe^ of this region. 

Pict^u Cffl*ti/y,^Upper Harney Riven—In ISSS, four tons of 
izifij^nal earth were shipped from n depo^iit at AJex. Sutherland's, in 
a marah. The extent of the deposit is not known^ The mar^h la f50 
yardfi wide and of Indehnite length. The deposit of tripolite is two 
^eet thiok^ and is immediatelj under the sod. 

Capf Brelmi. —Engiuahtown,—St Anns.—A deposit of infuBoriai 
f^arth, said to be of excellent qualitjp has been largely dug by Mn F* 
Torrence. The deposit is in a small lake behind the village. 

Jnv^neM Cowty.—River Dennys.—A deposit at this place has had a 
certain atnouat of work done on it 

<7cuiJi/y.^Near Castlereagh.—large deposit of 
mfusoi'inl earth occurt in Bass River This lake has 

drained for the purpose of working the deposit of tripolite. 

J^ictorta CoHitiy.—St^ Anna,—For several years an important 
deposit of infusorial earth has been worked on a Jake near St. Anna. 
The deposit is from 3 to 4 feet thick and extends over a large area. 

Other places at whioh only preliminary obser^'ationM have been 
made and reported as having oocurrenoes of tripolite are 

Ca/h! HretOH O^unty. — Ainftlfty lake. 

Antigonwh County —Lochaber lake, 

Ficti>ii CoH7Uy. —M fcckaj lake. 

Black Brook lake. 
fJarJen of Eden lake. 

Grant lake. 

Merman lake. 

Odder lake. 

Forbes Tiiko, 

Ben lake?, 

Tolley lake, 

Cfdeh^t^r ^lackintoeh lake, 

Eiirltown lake. 

Gully lake. 

//rt/^flLr ConTi/y,—limiid lake. 

Dartmouth lake. 

These two lakes supply the city of Halifax with water, 

A'itiyV C(?wt?(y.—Kempt lake. 
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MATtUlALH. 

Only two important deposits of infui^Ha] e^irth are known in this 
province^ although there is no doubt that ahould need arise, other 
large OiDcurrences would reward careful searoh. 

Ain^jr Count ^^—Pollet River lake, Mechanic BettlementL—This 
deposit coYors tho bod of the lake and has an average thlckneae of four 
feet. A Sample from it wa^ the subject of experiments conducted in 
the lalioratory of the Geological Survey, the results of which are given 
above. 

CoziTif^.—Fleaaant fjske.—Thh ia situate aix mi\m south' 
west of Pol let lake. Thia deposit haa not i>eeD examined as to its 
commercial value. 

St. *7ohn*i C^0a7i(^. —Lake Fitzgerald.—A very la rge bed of tripoli to 
occurs at this place. The lake haa ijeen drained by the St, John 
Water Qompanjp exposing a eousiderabla bed of earthy tripolile. 

According to Mr. Wni. Murdock^ C.E., of St, John, the area covered 
by the depcatt b fully flfty acre^p and tlie depth probably reacliu-s fifty 
feet. The upper layer of this material, al>aut one foot in thickness^ is 
of a light gray colour ^ on drying it become^ perfectly while. Below 
thii»stratum the colour isreddiBh'browu whenfre?^h, and gray wdien dry. 


CJUKilKC. 

in the Province of Quebec the depo^sits of infusorial oarth arc 
neither lUt extensive nor as numerous as in the mrMdtime provinces. 
The deposits known have not so far been examined very closely as to 
their economte value, but may tio further investigation prove 

Important 

Mi>Titmor^Hcy Corinljf . —^ Laval Settlement, Range II, Lot 20,—At 
this place a deposit of infusorial earth occurs, which appears to bo 
extensive. It is found on the right bank of the Braa at its junction with 
tha Montmorency, — The bed is 15 feet thick ; is at a height of 40 feet 
above the river, and is cov^r^ by fifty fact of overburden. In colour 
it is partly yuUowiab and partly gray- 

Forlneuf County , — Gosford Township, Range TX- A deposit ii 
known on the east aide of the nerth luanch of 8t. Ann River. This ia 
half an acne in area, four feet thick ; the colour of the infusorial earth 
is a lead gray, 

Jtasfcht/iiu^ {7u»n^y.—Stk Justin, Cono&^ion Trompe r+ouris,—In a 
^nd l>ttnk which is sixty to seventy feet highp small i|uani!tics of in¬ 
fusorial earth are found m few feet bfflow the flurface. 
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llF.ai^lCAl. SUI[V£¥ OT CANAIa^A 


AbiXA^IVS 

Matkhiaia 

lDfu«!iFi^ 

Cjrujli™. 


KHii»b 

CctuEUbili, 




Minti^aliu —Ghertsey ToTfUBhip, Hange V^ 15. A smM 

depotsifc of iafii^rial earth oecuTs on tbiE lot in the bottom of a rciarsbj 
bay of Miobol. It haa an an>a t>f thr«e to four acres Mid a thicks 
nCfid of eightoen Inches 

Other dcpoaiti^ are known to occur in the aoighborhood of Shaw*- 
negftn, also on lot 59 of Stonelmiiip county of Quebec^ and Ftnotber in 
the valley of the Petawawa river. 

In Ontario^ a few deposits of iof uBoriel earth are known» but they are 
unimfKnrtant^ being email and out of the way. 

BaiTISH^OLDJriBIA. 

Htfxd oj Interior Plateau of Biitbb Cokmbiiw An ex- 

tensiive depoeit of this material is said to occur at thia place. A sample 
taken from it was examined by Dr. Hoffmann of the t^logioal 
Survey who described it as boLug * 5n«-grainedf closoly compacted and 
tongbp with a coarse, dulb earthy fracltlre , is meagre and longk to the 
feeb adheres strongly to the tongue ; colour light reddiidi+ Some shdec 
of this material. ^ ^^howed it to be almoet entirely made up of 

frustnlfts of diatomacea,e.This materia] has been used 
by the Indiana in the vicinity of Cache creek for making tobocoti 
pLpej:. 

iSla^Xicai^r RztTor, The yccurreucje of a diatomnoeons earth in 

the Tertiary beds on BJack water riveT^ just above the bridge is 
referred to by Dr. O. M. Dawson in the Heport of the Geological Survey 
of Canada, i8T5-7G^ p. S5G. 

/'rose?' Afiver^ B.C .—A deposit of infusorial earth la reported to 
occur on the south side of the Fraser river opposite ^liBslen City. 


ASBlvSTCS. 

Aahestus was mi aid and sold in the Esatern Towu-^hip^., province of 
tjueboc in 1902 to the extent of 30,219 tons valued at 126,538, 
while the prod action of the ahort^ffbred asbestic wa^ 10^ 197 tom^ valued 
at $21,631, making a total output of asbeskua producta of 40,41$ ton^ 
Valued at @1^143,319. 

These hgurea show that the substantial odvdince made in this industry 
ill 1901f Has been wall maintained in 1902^ 

* Rrixrt ot Ouuiia, 1'dt V, pnrt K ^4 20i 
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A coiwlderibtc araotintr of prospecting lias bean undertaken during ARHTPm-rt4 
the year and floine new ground opened up^ while ^veral eompaniesi 
have been eug^Lgod in the erection of new m\l\s which will pUoo 
ihem in ft pcMition to increase considembly their output during the 
present year* The Onnstdian product^ of the higher grades^ ifl ftlmoet 
altogetlLeT exported, finding n murker in the United Bmtos, England 
and On the continent of Europe, 

Statistics of production, experts and imporbi lire given m TnblcnS I 
S and 4, following : 

Taiilk 1 . 


1BW - 




U' .. 


ISflgi—AjkWtw.. , 
AAb:-*<UC . . . . 


JMU-ANlXiitllA. . 

AdbeAtiG ., 


tllOl 

Aisli«4tie . H 


AistM»i ii^ , 


Anjumrc^^ 

KHOiiCL-rios.—iBjyfi TO t®Oi_ 


I 'irjdkK^iiiin. 


[ 

ValiHf. 

Avi)mg^- 
Valui- 1 

fii^r ton. 

1 141.012 
! 1.30(1 

^ 423,oe(i 
6,TM 

9 

a.M 

1 

I3,3K> 

i 42 !PhH6G 

# iH.KP 

13.202 
1V,2« . 


« Wl.2li 

2-fi6 

.<(11.44! Ie 440;.»(» 

9 14.4k3 

1 

IGvlSJ $ 475,131 
- i.iiui 1 le.oete 

« ® AO 1 

3.10 

®,7«5 

1* 4(11.1)17 

9 

17,7SH1 

T,7W 

! 

1 174314 

:« 3l)i.34 

3.22 

2fk,53» 


1 lo.oa ■ 

7.m 

i 7^,m 

« 

3A(i 

30,141 

« 74S,43I 

t 25,i!l« 

,1 


7,335 11,in 


37.S6 


40,^17 t l 3&il,75Si'$ 
1EMIJ7 ^,0S1 




37,® 
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^jeOLOGlCAL SPRVIEV OF CANAUA 


AjHUt^irA, 

Product jim. 
etc. 


Ejciilirtit. 


TafUe 2, 

AsiBMTrrt. 

PlLq 3 ?l.OTTO\% KTe .—1380 tO 1306 . 


Calendar Year. 

PftOOBCTIO.S, 

Export*, 
A veruj^ 
valuf 
ton. 

Ton* 

Vjdl^r, 

viluif 
iwr h>D. 

1880, .. 

3S0 
! ii40 

810 
m 

1,141 

S^-HO 

4,m 
4,401 . 
&.U3 

3^279 

6^063 

ts831 

7.839 

ft.739 

$ 

'Jii TIMl 

8 cb. 

■1^1 phn 

8 ctfc 

’l e 

1881 .. 

1882 ., . 
im. .. ... . 

1IS34 .. ... 

t w 

SSvlOO , 

52.050 

<>8,750 

■71 niw 

^rW 1 iiM 

J fiS.OO 
^.00 
71. W3 

E £ 

■“ a 

1885...... .. 

18^. .. 

i ntyVftf 

142,411 
aOG,2Gl 
22 ft, WO 
235,007 

JW AJU. 

hO.^ 

33.37 
na Aa 

11 

1887..... .. 

188«.. ... 

1SS9„ _ 

Ustf ■■iH 

40-14 

57.00 

Cd 

70.53 

£LJ j8 C 

13W ... 

13SU-, .. 

13S2. ,, , 

1833... _ 

i8ej . 

1835 .. 1 

1 

1 ,£<iO,240 

KB,S7S 

300,403 

310^136 

420.8^ 

bS.77 

li? 81 
W.75 
ftl.lO 
40.113 
35.15 
42.06 

oi .44 
75.52 
70.-07 
$9.35 
$7.24 
59.82 
5B.<^ 


l^Atl T.K 3, 
AsflRaTL'^. 
ExKiimi 


Oolf^nditr Ytur. 

Tdiib. 

Vfdui', 

I ' 

1 A ^eraire 

valnc 



1 

I bnn. 

ia« .• 

IWtt.,.. . 

b,m^ 
$^017 
7.087 
7,443 
11,343 E 
15^570 
15^340 
17,883 

3 ^ 3 ® 

31,074 

8873,303 

^707 

477 ,Sgfr 

-|{!3 TiOfl 

j 

1 800.35 

57.21 
59.83 

1890 . , 

1807 .... ... 

ia« --- 

180 II.. . 

1000 .;■’ 

iswi. 

t™ .... ,, 

! 667 h«CT 

473^374 
401,012 
473,143 
GSa^lOTh 
1 , 069^918 
005.071 ; 

fiO.liS 

47 .tJii 

30.40 

33,10 

2 (iL 40 

3 DG 1 

3 J.M 

32.03 






















































WiaiLti J SECTJqx OF 31 S 

Tabus I. 

A«BKffrcH. 


liipojriH. 


t’iacsl Vi^r 

VAlur. 

im.r. ...... ........... 

i ^ ETJ 

less..... .. 


Ii87. .. . . ......... 

r,83ft 

im..r .. ..... ... 


im. .. .... .. 




' mi ... 


im..„ .. .... 

\4,m 

1 lesa.. . 

l&.lSl 

, llfcH.. .. __ 


i lefle.. ._.. 

26vCi&i 

im.,...,. .. . 

23.300 [ 


111,032 

^ im .. . . 


5 IWM . 

32,607 

™> .... 

43,-1^ 

lasL 


.. . .......i 



" A^liciitin in Any iTdriik Dthrr ihan cnidr, 
tini\ Ail ikuinnfitctLiP^ PMty |».c^ 


The ubflsLiLs production in Canadft in. coiifieed nlmosl eDlirety to 
ths province of Quebec, in the district around Blsck Tjakff, Thetford atn:] 
DauviUe in the Eastern Townships. The asbestuB, (or more properlj 
chryBOtUe) is found I u serpentine areas^occurrlngat uitervala jdong a belt 
of country extending from the Vi:™ont boundary to the Osspd Pen- 
insuU. The economic occurrence*? of the minerAl, however, are restricted 
to the dintricta mentioned above. The mineraJ ia met with in suistl veins 
distributed throughout the rocfc, and mining is conducted in slniost 
every caee by open quarrying, some of the workings having now Attainei:l 
ooneiclerabio depth. Tlie rook mined b submitted to crashing and the 
uflViestns is then separatedi sorted and graded according to the length of 
fibre, by the aid of sprcial machinery^ 

AsbestUtf is also found in boido serpentines of the Laurentiiin areaer 
as for example at Point au Cbtme^ in Argenteuil county where a mUl 
waB formerly erected, but baa since been removed, and also In Dertholm 
township, and at other poii^ts in the countiea of Wright and Labelle. 

Following ia a list of firm^ ougagod in mining osbestus : 

Bellas .^sliestus Co.p Ltd.^— 

Geo. R. Smith, Mgr. . .,.. , Tliotford Mines, Que. 

King BroflL— 

B. Bennett, Mgr . + + ** 


,\hbE5WS. 
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Jobu^u's Co - - .ThetfonI Mines, Q\i^^ 

|te»ver A^bi^lus Co., Ltd.— 

C* H. Van Nostnind, S&ey . .220 Broadway, Now York, 
Standattl AsbestoA Co — 

R. T, Hopper. . Montreal, Quo. 

Manhattan .49bosLus Co Hlaok LaJeep Quo, 

Canadian AsbeatUH Co .' — 

B. ’SUtcusa, Secy .... ... Montrea], Que. 

Union Aebestua Mine. ..... . . Black Lake, Quo. 

Jfimm Ree^i, M.D. ... . _ ., Heededmli?, Que, 

\\. R. Kerr Co, .,...., , ., . Black Lake. Qne, 

Asljestua and AsboMtic Co. Ltd. .. Banville, Que. 

Bast Broughton Aabeetua 

Mining Co. . East BiYiughton Sta., Que, 
Broiuptou Lake Anbestiis Co,^— - 

B. Creeimbieldg. _ AEontreal, Que. 

Ottawa Asi^mtus Mining Co. . ^ .Ottawa^ Ont. 


ChrmJt^. CHROMITE. 

The production of chroijULo or chi-omic iron ore in 1902, wa? 900 
tonji. valued at *13.000, The output aa usual was obtained chiefly 
from the towuahip of Coleraine, county of Meganiic, QuebeCp and 
^hipped Coleraine and Black Lake Rtations on, the Quebec 

Genual railway. 

The greAbor p*rt of ihc produobioa goe* to ibe Uoited Stotee, aurl 
M listed In the ■nitnufectTm of chromic acid and for furnaco liningx, 
&C., while ematl quantities have been used at Bnekinghiuti during the 
past year or two in the maTinfacture of (eiro-chrome. According to 
retoro# of railway dtipmente, 83 tonit of ferro-ehrome were shipped 
fi-oin Unekingham doling 1902, ns compared with 1S2 tons in 1901. 

SUtislics of production and exports are given in the followine 
tables t ^ 







rKQU4..] 


aiCTICy^ OF ^EXRA 


B 


Tapui I, 
CHROFt1% 


AxNCAL PpoTCCT fOX. 


Chktidar Yemr. 

Tijns-. 

(3,000 

piW 
per IOS5+ 

Yaloev 



$ cts> 

« 

im .. . , 

* SO 

IB U 

fMB 

.-.ri. » + *. + 

3e 

IB no 

B74 

1880to im. 

rw outpcvt 



.. ,, 

1,000 

30 m 

20,HU 

1S9S.I ^ . 

3,177 

13 00 

41,300 



11 B3 

27,004 

+ ...... I. j L.. r 

2.037 

12 31 

32,474 

‘'+i' + T.r......i.i.. 

^2;021 

IS 00 

24,2B3 

..... 

^010 

ID 30 

21,312 



11 BO 

27,m 

J9(ll .. V, . + . . 

1,274 

13 14 

IBJH 

1'S^. . ...4 +4..,.^ , 

000 

U 44 

13^000 


* Rmilwiity iJiipineHt*, 


Table 2. 
CHKcmtfK 
tZiroKsm. 


CaJendurYai?. 

Toim. 

i V*aufc 

1300 . I. .. a 4 j « .j 1 r T ■■ . .... 

law. ... 

2,003 

2,400 

2,100 

1 ,!pOO 

363 

2,209 

740 

4 42,230 
31,411 
20.201 
20,763 
lft ,376 
0,250 

9 Pi 4-14 

iso: . . . ... 

ISOS - --- 

1 SS0..„ . 

1001 ,.4, ... 

1002 .... 

7 .iJ 3 B 


Following ifl a liat of the principal oomp&nitsa ioter^ted in tha 
tnining of chromite s— 

IntamationAl Chroma Mining and Mil- 

I'IS tJo... BIm* Lalie,gue. 

ChroiDQ OOi] Mi Lainl^Jy p iIov^j^nsoBj Qufii 

Mshk. Nadeau & Topping.Black Lake, Que. 

Montreal Chroma Iron Ca, H, Leonard . D'Israeli, Que, 
American Chrome Co..Black Lake. Qoe. 


CiJBOurrk, 

Pro<luc[loD. 


EKpOCtA, 


15—^3 
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GKQLOi^lCAL SUHVEV OF CAK^DA 


C^AL, 


PnKliKtLorL. 


COAL. 

The prmcip&l cOal-bearing Jir&as at present worked la Canaria ato 
tlia Nova fcacytia coal fields in rocka of Carbonifoi^otas the Cretaceous 
coat A of Vancouver Uland and the more receotlj opouod fioldj of the 
Crows Nest Pass D.C., also found m the Cretaceous rocke.^ In Albert», 
minitig is being done in several diOerent areatt, Canmore* Lethbridge 
and Frank being the chief centres of activity. Lignite of good quality 
is bUo mined in the river dial riot^ An^imboiaf, and during the 

past two years small amounta have i^eon mined in the Yukon dbtrict. 

The tot:il production of coal in 1903 wa^ 7,193,H2 tons (of 2,0{}0 Iba.) 
valued nt ^L4^47^1 SI^ constituted as follow^ ; — 

Toeu. 

Bltuminoitf flrwi ligni + + ^. + + + ,+hi... 7plT(s^!i^ 

The Hiithracite cool was mined in the Cascade Coal Basin, Alberla, 
the mine being situated at Anthracite on the main line of the Canadian 
Pacific Railway, 

Ceinpared v?ith the previous year^ the production of coal in Canada in 
1902 ehowa an increase of 065,790 tons or over 1 ^ per cent in quantity 
and ^2|472»616 or over 20 per cent in value; ^ 

Tlie output is the largest that hnn yet been attaunMl in Canada and 
is over twic^ the production of Hcven years ago. 

Statistics of production arc given in Tables 1, 2 and 3, following :— 


Tasls 1. 

COAt- 

Paonoonov pt Paottstcti, 1900^ 1901 and 1902. 
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! 1 

1 FrOVitiC'. 1 

1»00l 

L»L 

1002. 

Tods 

YflSu^ 

Tcnfl. 

Yshso. 

Tons 1 

V’alur, 
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3&I.M0 

10,0001 
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r. 17pC30 

g 

(t49fi,9a3 
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1.00fl,OI7 

5.161*310 

1,634,102 

476^159 

i9,7Se^ 

6 

4.111,^ 

1 bliO,^ 
j ae,6(so, 

Total - - 

fk(ian,66s 

ia;!90,42flj 11.227,302 

- 12,006^™ 

1 

749M4S 

14>478,iai 


A hu been irnul^ In ml mining in Khb NieqU diiEric^ B.C. 
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S 
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i 

222^ 

1 101,(MH 1 

1 ^ 
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1 i 

* 

0-ei 

d 1S,177 


23-49 


j 1 1 

i 

15 51 

t S.472;n0 

1 ^ 
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i 1dckiu«. il Decti^eim'r 


TAfiLK 2. 

Piuinccnojfi, Covi-Aiii^iDK oy 11W1 asi> liJCa 


Tadle ^ 
Coal. 


Anki:al Frooi*vtio^ s^udwi?;^ the utceeiI^e om putbeahe iac^ii mft 


Calendar 

y«r. 

T4»93H^ 

Vdue. 

Averacv 
VaIub 
per T9n. 

Incrcue ff) 
or 

DHne&BQ (d) 
luToanAg?. 

ta«T^ ff) 
or 

iNiCT. id) 
per oenL. 
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1^. 

2,4^,330 
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1 81 
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1S9&..... 
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1 80 
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! . 
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1 84 
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■' 3 1 
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3[,Wp745 


1 M 
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d @1 
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3,733,490 
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IS&I. 

8,347,079 

7,m,m 
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1 94 
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d 9 0 


; 3,746>71C 

7.220,462 

1 n 
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t3fr7..... 

a.73fi,l[i7 

7,393,097 
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1 40,391 

i 11 

IS93,,,_ 

4,172,533 
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1 97 

* 38^475 

* 10'2 

laffi _ 

4^1726,001 

10,233^497 

2 00 
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i 18 0 
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Tbe percent*gft of production to be credited to the so^ereJ provincea Coal. 
ftt TKiioiaa periods since 1874 is shown in the following table :— 


Pnjviac ^ 

; W4 

IB®. 

IBSKK 

te9t». 

im. 

11«50. 

l^L 

iDOfl. 


ikc. 




p.c. 

p. o. 

\K & 

rv<^ 

Noi'a Soatik* - > ^ 

Cl 

7^ 

71 

451 4 

63 0 ; 

64 tl 

mn 

71'^ 

Britiah Cola'abia .. r. 



S3 1 

1 ^-S 

-iU 0 

28U 

25 7 

21 3 

North met Torritorici*! 
New Bnioflwick. / "" 


L-.-* 

^ 1 


7 1 

6^ 

<15 

6-3 


Statistics of exports and imports are given in the following five 
tables: 

Tabus 4 . 

Ooaim 

Exponm ExikiHb, 


Caikatdas 

YltAK. 

Propvct? 

or 

CAJfAllA. 

Not ! 

Feqdccv. I 

1 Camucuab 

1 VtAM. 

Pppnvn 

yr 

Canada. 

Not 

PaoDcc*. 

Toenfl. 

Tona. 

i 

Ij 

Tons. 

'1 

1 

11473 

■I20l<^ 

6,403 


586,627 

84,31 G 

1374..*-**. 

310,^88 

12.350 

1889,,.„„ 

665,315 

89,SM 

137fl. 

2:M,348 

14,02^j 

11^-..,,.... 

724,436 

8S,iiS4 

W6 __ 

248,4533. 

4,995 

18&1.. . . ,, 

071.S50 

77,327 

1677 .. 

501.SIT 1 

4,320 

1892.. . 

828,733 1 


W8.. . ..* 

527,950 

5>463 

13C3. .1 

1 

1 960,312 

10^827 

l»70 .. 

306,tMIS 

3^468 

1 19^.*.,....., 


S9JSS 

1880........ 

433,133 

14,217 

\m . ^ 

1,011,235 

, 06,886 

1S81.. _ 

^,382 

14,245 


1,106,661 

116,774 

1062,.._ 

-Hit 682 

37,576 

lM7..*.**i*. 

086,130 

101.343 

1B$3 .... 

4^811 

44,388 

139S......... 


CO.ISC 

1934 ........ 

474,405 

62.365 

IS^....,... 


1 101,004 

1833. ....... 

-127,057 

71p003 

IMO... . 

1.7^.777 

62^776 

1336..... 

02(^703 

m448 

1001......... 

1,573,661 

53.B91 

1037.....,,.. 

530,06& 

3C,oa3 

1002......... 

^090,208 

^453 
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OEOLOSZCAL SUB:VI£V OF OATSMtA 


£xpar|jt. 


Ta^LH £l 
Coal, 


EspOktii-—KotaScwtia Asn Buirif^n COLrjiBrA. 


Cilflindjir 

Nuvm 

ScsotiA, 

^Bfitifih Co1uin1:A4. 


' TiJiw, 


Tana, 

1 V*lvw. 

le:*-. . 

252, m 

3r>4T,&30 

; 61.001 

6 276^160 

ISTS. + i>ia-l+ + |.■-'■■■. 


404,351 

1 05,542 

IBO^OIS 

^876 . 

' 130,520 

303,513 

' 110,910 

627,754 

1577 ... 


352,453 

119,252 

590,283 1 

HJTS ... 

1H114 

290^795 

195^734 

096,879 

im.. . ..... .... 

113^743 

m4flT 

]85,<>34 

098,646 

\m . .. .. 

l^p55t 

341,149 

219,373 

770,006 

wi.,,,. ... ^ 

]0(S^OB1 

331,721 

157,791 

622,906 

I«S2 .. . 


390,121 

17^,652 

023,437 

i»3a. . ...... 

lOS^TCS 

336,009 

271,214 

940^271 

.... , 

222^709 

430,330 

3I5J70 

991,440 

11:85. . . 


349,050 

250,m 

! 

i 1,999,7^ 

.... __ 

340,459 


274,466 

96O,e^0 

liS87.- .... 


300,733 

350,657 

1,2^,652 

issa *. 

lOO.StiS 

330,115 

406^071 

1,006,660 



30C,3$0 

470,083 

1,018,263 

. 

202,3^ 

420,070 

006,852 

1,077,101 

ISSI......... 

191,^ 

417,310 

7b7,734 

2;9«3^09d 

lejis. ... 

131,547 

407,1^ 

690,716 

2,317,734 

1303. ....... . 

m^m 

470,&lft 

79S,m 

2,693,747 

1^. *.. 

}m. .. 

' sin,^ 

S4l,Wl 

933,398 

5H470 

770,439 

723,283 

2,8W,316 

2,09^502 

iKW. .. 

390,149 

737,2?0 

072,7!W 

2,W,762 

, ......... 1 

307,129 


000,311 

2.221,707 

iBsa.....,„ ... 

mio't 

020,303 

613,643 

2,943,428 

.. 

fnril.nAtjx 

459,200 

327,341 

761,009 j 

%o^7,m 





















































nrtUHL-] 


SECTION QE SILNE^ 


Cau- 


39 H 

Tabim g. 

Coal. 


Ihporth of BfTtJMiKoiia Goal. ^ 


Yincai V nu- 

"Toiut- 

1 

ValLLC, 

FmCAI Yemr, 

Tom. 

Value. 


im...- . 

1831.. . -....a.,' 

1882.. ... 

1883. , - . 

. 

1085 

1880 

1887.. ... 

1888. ,, . 

1883- ... 

' ISSIO..... . 

I3fll. ,,,, .a. 

45T,Oi& 

887^05^ 

S36.3T4 

l,U8,G15 

l,011i875 

1KHI,D48 

hl48,79a 

l,3Sl,23d 

1,248,540 

4,4d3.,2^ 

1,508,8^ 

81,22^761 

lpT4l,5«8 

2, ^lO0pl83 
8,813,470 

3, m225 
3,451.601 
aSy^vlTl 

4,003,^ 

1883... 

j 1834,*,-.. . 

1885„,., . 

1806 ., 

10417*... . 

1308-..., . 

IS88 _ . 

lllOO .. 

1901 ... 

I80a* .. .. 

1,815^220 
1,803,154 
1,353,500 
1,444,928 
; 1,538,439 
1.543,478 
l,Gm.0!2:| 

^4;3!lp764 

2*510,302 

8*047,302 

$4,000,821 
8p96T,784 
3,315,084 
, 8,^1,307 

3,m02& 
a25Ktl7 
3,179,506 
3,891,5MG 
4,810,064 
4,966^025 
5,712,058 


•Ehity, SSi. |»er ton, 


Ta^LK 7. 


Coal 

luronTH ay ANniitvcjtE Goal. linp-rt* nil 


Ftmeki Vfat. 

Yon*. 

VbJua 

Fkucal Ve*r. 

Tom- 

Value. 

1880. ......a, 

10ftU....... 

IS5J2 .. 

18S3. ■ 

1834. ...... 

1SB5.. 

1388.. 

1387. 

lass.. 

1S89. a..,,.. 

.... r. 

1891. ..... . 

5lfi,TS2& 

572,092 

638,273 

754.091 

808p000 

MDV324 

Ip 100,185 
+2,138,827 
1,291,706 
lp201.S36 
i,mM7 

8l,509*9ii^ 

2,320^937 

2;066,3^ 

3,344,03$ 

3^331,^ 

3.902*844 

4,928>ClflO 

4*423.062 

5*291.875 

&.lfl&,48:l 

4p506,737 

5,234,452 

1302. ...'. 

im .. 

i 18B4... .. . 

1895 .. 

i™.......-, 

1057 .. 

litos... . 

1599.. ... .... 

1900.. ..... 

1901 .* 

1902'.,...,.. 

lp479*l0O 
l,300p650 
4.530,Ek22 
1,404,342 
1,574,355 
l*45rp296 
1.460*754 
1,745,460 
1,654,401 
lp933*283 
1,^451 

$5,610,346 j 
5,355,285 
6364,010 
6350.027 
5.007,000 
^,005,168 
6374*685 
M^eBOO ' 
Gp0€2;912 
7,023,960 

1 7vOSl.930 


AnthnlfitA, Avud antlirppOitA ssonJ duift, Duifcy 

tin T»W» 7, ImiKirU dI AiUJiimeite Coal, a vcw «iuiilenil.l* ilKt™ mil l» 
nuticcil in 188S oier ISSii.Ah inowuia of OW ninrty'ftww Jufr «nt, oHR««n 

in im bninii cinite h nm.ariuble. Th* avenn' ' •liwa per ton C« tlie Ihrw 
1087. 10ai ioA 1889. i^or* SI-02. *2-47 uwl W.OS^prrtiiely. * *lt¥ of 

fiity eenls |ier hni on mithfacit* oonl »M lemoUrd >I*y 13. 1»7, It « luiidly thoiy ^t 
tbi« woolcl Hxxwnt for tl.e ehiDM inaioatcd. «n4 unle- boiiw error ni^ peMilUly 
have crop! into tin; TnulO juid Njivi(tiition Report, flo eirptanatwti !■ availabla 
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tnkp^rmdf 

dust 


Fiscal Veer. 

Tofia 

Velfle, 

Fiflcal VfeMf. 

T(jE1A 

VatlW;, 

3RW.. ....... 

IBSI.... . 

1B82 .. 

1883, ,,, 

\m .. 

....... 

is8e...._,„ 

1837. 

1888.... 

1680. __ 

1890 .. 

lau . . 

3.W 

337 

471 

6il54 

12,732 

2(M68 

31,401 
28,3US 
69,OSD 

5am 

60.127 

6 %S77 

soe 

900 

10,002 

14.600 

20.412 

36,996 

33,178 

31,730 

47439 

29.810 

68,130 

1092.. ...... 

1093.. ....... 

1091 

....... 

isoo .. 

1697. 

ittas.... ... 
1809. 

_ 

™i .......j 

1902- __ 

fta^osi 

109,685 

117,573 

101,318 

2lO,3Sfl 

226,562 

2^445 

27d^5J7 

330.174 

414,402 

639,840 

H474 

49,510 

52,231 

53,742 

5P.G60 

45,656 

UJi7 

90,349 

27Sj65B 

2^^ 


® 1 *. c.^ iMt oiTfr 1^ jkjt ton. 


An ApprojtjmatiDD of the coosniDption of ™I in CanadA sufficiently 
aeounite for porpoaes of compAiison may be made m follo»^ if we 
asmime the figures of im porta for the isoal year to represent closely 
enough the importation during the calendar year. 


Tablk 

OOAt* 

Immmt or Cdat Dm 


IWiiatiim, TakxLde .... 

EacpcKrt* of ooM tli« proauw of OuAda, Tahte 4 

Hofiip (xraafimiption of CHnadiAu ocmJ ___ 

ImpM-tflorbatuniLnoruH, anthiacdte iind coal d 

TaW«fi,7ai3d .. 

EapciH 4 of oo^ not tbr prodact oT Canadii 




Tcjimi, 

74^3^145 

2,m,m 


&.189,39| 

23^453 


Tihib. 






Hflutni' ooiLimi].|ii[cin cif imported cool. 

Total ooayumptUjti of hmJ in Canada, hooie ~ ^ 

.. 10.S68.918 

T-ble 9 «aibodi«i *iniilM culoulations for e«ch year since 1888 
r^pem IS ahown tho coiuioniption of Canadian and imported coal and 
the percentage of ewh m well » tbo total production per capiu. It 
will be wen that not only the total consamption. but the consumption 
per capita alao has been steadily increa^iog. 

mined m Canada wna greater m 1903 than m any previous year. 

e«miaation of the relation of the total production in Canada 
to the amount of coal oonnumed in the countiy shows, that In loJS 
































PCEUJJ^,] 


i^RCTIUSf OF MIHES 


U a 

the productioQ amounted to over 70 per c*nt of the cansumptiDii m 
ooiup&red with fiSJ p^r cent in 1901 and &&.5 per ceot in 1900. In 
1890 the proportion waa 62,4 per ceu^ sLud in 60.8 per cent. 


T.\blk 9. 

a* 

CohU 

Co^L'MFnci^ OF Coil isr Oahada. Confumivtion. 


CaUndAT 

Ywf 

CuudiAD. 

Itnjxirt^d. 

Total. 

H 

t1 

1" 

^ a 

£a 5 

ts i 

! 


Tons. 

Tun*. 



Town. 

im.. 


1.884,161 

3^480,111 

40 0 

54 1 


im . 

1,M4B,365 

2,lil2.26& 

4,O40l.6;2G 

45 7 


■071 

im .. 

2.013^935 

3,314,358 

5,3^278 

37'0 

62 3 

I'W 

i™, .. 



4,433,919 

-44 4 

55 -fi 

946 

I9M. 

2;.:tGCj9G 

£.5SUl6r 

4,941 3R3 

47 e 

M2 

1931. 

1801. ... ... 


2,0ftU,2S 

DvB36.713 

467 

53 0 

1 153 

18^. ....... 

;;4lH.0i2 

3,602,135 

5^646,441 

H 4 

65 e 

1133 

18tt3... ..... 

2,Kjs3;,isr 

3,110,4^ 

5vm649 

47'6 

62 4 

lass 

19&4...,..-..j 

2,74Z,m 

2.917,B13 

&,661,m 

4S-5 

fil 6 

i lao 

IflSfl, 

2,WJ01I 

2m?62 


45 7 

64 3 

1 966 

1896.. .j 


3,206,456 

5v6lli,fin 

45 1 

51 9 

1-149. 

lear........ 

1 

S,TM,5r7 

3.124,455 

5,924,462 

■17'3 

6!! r 

1143 

i 1856 . 

1 

8^032,553 

3,274+901 

fi,3£l7.634 

4H 0 

63 U 

1-2SH9 

5 1989 .. 



7,7134,243 

€7 6 

03-9 

1404 

l™ . 

^m,m 

4,361,^ 

6,18^432 

€6 7 

S3-3 

1 521 

Itwi-.... 


4.81«l213 

9,463,9(4 

40 1 

50-9 

1 761 

li»2 _... 

M[E,874 

5vlMh038 1 

10.268,812' 

49 7 1 

50 3 1 

1 877 


l^d'VA SdortA. Novft 

JlfttaUed aUtisticfl of tho prodiictioo of coni in the province are given 
in Tnhlee 10+ Up 12 nnd 13. 

.r* 

The production nniDunted in 1902 to £1,161+316 tene^ being nn in^ 
oreiv?e over that of tho previous year of o%"er 24 per cent. The nvemge 
value of the pnoduotion for the year waa about 02 per long ton. 
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Coal 
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1 
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1 
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T 

: 1 ' 

a 
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d- 
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1 y 

E 
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1 
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CnAt, 

Kov« SootiL 


Nflw 

Bnintiwidi. 


TaBUC 12, 




Nota SdDTtA;—O utfit ef OuiKnici dceeko tmt CALcrmAm Year, IJNyt 


ColTiisTy. 

Tom, 

2;miU 

^mfr<eWdiui 


.. 

JuSlBA ,,r ,i,+ , 

4,607 

58,660 

m 

K<H7 

354.322 

2,362 

■Tu^i&e.+ + *+ + 

Spfinghill... . u.. *. , ^ ^ . 
StrmtherjaBi, .. 

i’irfou 


Acadui, ... . . . 

^7,-118 

242^123 

BUvl and Goa] 

o> .. 

JnteroolonuJr ... 


Gollleiy^ 

Tom, 
S;qoo IEhl 

InrerTteu 


Maboo ................ . 

Pt Hood ... 

Broad Cove. ....... 

1,125 
67,188 , 
76,740 . 



Ntw CkmpbeltGrBL, ,,.... 

12,481 

C7|ic Breim Qiut^y. 

Domthkni CVhJ Cou„ , 

^666,134 

m,m 

36,206 

0,223 

Nova SoCktM Steel and 

Co,^ . . 1 . j, 

Gowne and PlCKklKnim.,, 

Total,,. . 

5202,638 


Tafi^e 13L 
Goax- 

?^aTA SOQTTADOtfTBIlLTlCW flF OoA L SOUI. 


Marketa. 

+ 

CalfrBdae Year*. 

1901 

1002. 

Nova 9outim Imruported bj land.. .. ^ 

H 11 !IH4..,.,. 

Total, Nova Sortia., + 

New Bniiii^ii4ck ...... .... . ... 

Tdnfl, 

2,a»lba 

1 737,076 

033,56£t 

Per 
! Esent, 

’ 10-8 

! 14 0 

SLmtU 

lesicfift 

l,17^U4 

Per 

oenL 

24 S 

1,301,514 

366.070 

78,324 

1,315035 

633,3jH| 

33 8 

9 6 

2 1 

34 4 

3 3 

16 3 

1,&44,3I>2 

355684 

70.316 

l,405!)fi2 

115611 

1,004,606 

5700 

41,03^ 

»4 7 

7 6 
16 
3l“6 

H fi 
21'2 
■1 

0 

PrincK Kdward lelitnd ...,,..., 

(^Eb« , ., . ... .. : 

Newfoundland. ., ____ 

United Sub*...., .,, + ,..., + + , 

Weat IlvdkWi- ___ _ 

tJtha oountriH^ ^^ .. .... . 

30,02B 

■fl 

Total. 

3^830*452 

lOOC 

4.73avCl4 

1000 



Nkw HnCTTiSWICR. 


Tbi! production of coal in this provLooe in 1902 wm tons 

valued At $39^680, a tiigbt inDreas^m quoatitj over the pi^vioiiB jear, 
bo I reiUiKtng a iomewhal lower pK-ce per ton at the minoa. 
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Ta^ls 14. 


Nkw BHCf^evnczPaoDcgnoN. 


CaleiLdAr Year. 

Tguk 

Value. 

Vdue 
tier ton. 

18W .. 

10.O4IJ 

« 23,007 

$2 36 

im .! 


1L050 

1 93 

im,... .. 


11,733 

2 or 


7,110 

13,360 

1 SO 

laai .. 

6,422 

11.030 

2 03 

1802 . 

(h703 

0,376 

1 30 I 

1803.. 

0,200 

0.M37 

1 60 

1894.,... ....... 

0,400 

JO,2S4 

1 60 

1 189* .. . 

0.500 

H250 

1 60 

189e ... 

7,600 

IL2150 

1 SO 

1887-. _.... 

4.000 

9,000 

1 60 

1898.. .. 

6.100 

9,^0 1 

1 60 

1090 .. 

1D,52H 

16,703 

1 50 

1900. _...... 

10,000 

I 16,000 

1 50 

laoL,...: ...,. 

17,030 


2 04 

10U2,,.. , 

1S,PJ5 

30.680 

2 11 


Coal. 

Nfiw 

Bronvwiek. 


Noi£TliWEffr TEILIIITORIES. Niyrthwest 

I’WfilariaB. 

Oae of the mAm featoras to rwonJ* in eonaeetion with cobI mining 
operattoQs ia the North-west Territories in 1902 ia the Urge output of 
coal from the new coUlertes at Fmok^ Albe^tc^ on the Ctowa Neat Pass 
branch of the Oanadian Pacific Railway, 

The total product of the Temtories for the yew bee been returned 
AS 47Sjl2& tons valued at $1,110,^^21 and made up aa follows i *— 


EflteviiTi ... 

Lethbridge......,-.,....^ ..k* , 

MiaO^llMCOUlt KIMilt naillM 

Anthnwite aihI Canmor*.,, ...... 

Frank and Blurmure. . ^. 
Yukon diitriet... . ........ .. 


Tosm, 
... 70.400 

., iaa,7«3 
ia,#4i 
107,U30 
125,525 
,... 4.&10 

"iwii 


Of this amount 1G,&50 tons h anthmotto coal and ihe balance bitu¬ 
minous and lignite. 


■* Biaoe writim the above the wanUrtl tvjiftft (jf thfi Ihfpuiinent vi Public Works 
□f the NtifthwFwt Terrilcrice for 1&!>3 hM lM*n recfliwd in which the ontirut of the 
Doal EninBs of the TerritonM (not iEicli4iiJ.g the Yukon) is given u s— 


Bituniinocis and lignite .+-+■- k 4&+,0H7 Ukob 

AnthTWt* iMI .... .... 


tom __ ................ .r 


Aldunigh the finmv of |prvKlu 0 tiua ift ihm ppeaent report Euprwnt sdee and ship- 
mentfl only, it is •till pO«rble l}^t tlwj AJra inoomplete owing tc th«e laelOg m triany 
pitkluorrH of cod m * •tedl *« 4 e ia the Territario*. 
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Coal. 

Njrtti'W-^ 
Terri twiao. 


briLuh 

Colum'hML 


Tam^ iER, 

CqaIi. 

NohTH-wiw TiESJllTOlUls 


CfllMldoT Yw, 

T<HaA. 


Viifoe per 
tuiL 

1337.....* ...... 


® 157,577 

$ 3 13 

iBsa . .. 

11&,1SI 

' 13a,3W 

1 m 

im* .. 

137.3&I 

17&.<M0 

1 85 

im... ****.*„,..._ 



1 1 B4 

1331. ***.--.* . , 

174.131 


2 51 

1832. .. ... 

1^.370 


2« 

1^, ... 


WS,745 

2 51 ; 

mi. .. 



S 15 

im. .. 


il4.0ei 

225 



im,m 

2*© 

JW... , ... 


S67,!W8 

2 80 

is»t^ .. 

sio^oss 

855,1530 

2 43 

13*^^ .. .. 

3S4,^ [ 

811,500 

-243 

1^. . 

351.9® [ 

88&p375 

2 88 




25B 

1903 .. 


1,110*551 

2 32 


Bumau Cqlc?m»ia. 

Th« total Balifli nud Hhipments mcltldinj? oallietj consuiupLion mid 
not incladioj* ^on\ used for makiug cokb wm in 1903 1^370,448 long 
tODB or 1^534p9D3 abort torw^ Iwlng a deer^A^to from Uao pr^yioDS year 

of ftboQt 7 ■ 5 per eent. 244,233 long tons were used fw makitig coke 
during the year, cuid 2<>,946 long tons wore added to stock, «o thol thu 
total output of tho coUicrira for tbe yew was 1,611,626 lobg tons. 

Statistics of output, home ooDSumptioii, quantity sold for export, 
etc., are shown in Tebie ] 6. 
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tfi, i >*. 

OOAL. ^ 

Hetruii OplJL•ltB^\;—I'leoiTtrcfnox. imibwk* 


! 

CalfinclaJ' , 

Year- : 

1 

1 

Oatpat 

Thjiis 

i en 

S^jld 

>:Kpote, 

^OILL 

PHOPCElrias.* 

1 

Pri^^n 
pet tun. 

VflllEB. 

lltt. 

llll 

^240 Ihfl. 

t i 

Tocu. 1 
2,340 Iba. ! 

Tuns i' 
Ibft, 

^S40|biL 


ie3»i 

lass-K-. 

1959^.,*, 

im... 

ISflL.... 

.... 

10,000 

1,989 
1 -I,W 
13,774 1 
J8.1I8 




11,200 

38,4 irt 

2p228 

1 

lSi437 1 
39,293 

4 00 

4 00 

4 00 

4 00 
-t 00 

4 00 

$ 

40,000 

101p58^ 

T.960 

b&^m 

73,472 

wss,...! 

21,315 

Ftoed liiSO to 1873 infill- 

23,900 

4 00 

85,350 

. ... 

1S,C3J 

■iVB, tlae oiftpLit N taltHi 

32,006 

4 00 

114p62& 
131,570 
100,409 ' 
I24p9a0 
176,039 
143,309 
U9.3T2 
^,638 1 

ie£i4..„. 

■ 13ST. , . 

1309. 

is7a.... 

32^819 

25,115 

3lp28!) 

■1-1,093 

29,813 

148,4.19 

im ^i«?ductwii. 

9 


3flp757 

28,129 

54,088 

49,:;^ 

4«V098 

334421 ' 
100,274 

4 00 > 
4 00 

4 00 

4 00 

4 00 

4 00 

4 00 

187-1_ 

81,517 


50,CES 

31,001 

99,786 

3 00 

243,185 

1875..... 

110,115 

31,253 

60,393 

97 , 

140,185 

109,301 

3 00 

292p9C53 ' 

1 rm.... 

139,192 

17,860 , 

tl23,32!i 

157,0(J7 

3 00 

4SOp555 

191= f. 

151,(l&2 

24,311 ' 

11.1,381 

m892 

i!J!s455 

3 00 

419,070 

I87ft., .. 

, 170,840 

36,l(t6 1 

104^582 ■ 

190,848 

213,760 

3 09 

672,544 

1379-... - 

241 , 31:11 

40, 394 . 

192,090 

252,390 

‘ a».277 

3 00 

1SI7,170 

im. ... 


40^513 

225p&l9 

272,382 

^,045 

5 m 

817 OSO 

issu,.,. 

23S,357 ■ 

i 40plL>l ‘ 

I 56^101 

1B9.3S3 

229,&14 

957,050 

3 00 

, 08^543 


1 

323,411 

m,^72 

333,201 

3 00 

805,716 

1383. ... 

£13>299 

mjti6 

149,687 

214,353 

210(075 

3 00 

013,059 

1RS4. ... 

594,070 

S7,38S 

< 308,478 

393,880 

411,180 

3 00 

1,161,698 

1 1B85l.... 

, 3fl5,500- 

95.227 

; W,7a7 

333,024 


3 no 

999p072 

: im.... 

sssvfhse 

fi5,W 

240,305 

335,192 

575^416 

3 00 

l,005p67fl 

1,S02pi60 

' — 

413,309 

tl9,3rG 

334,S3£1 

434,007^ 

486^142 

i 3 00 


489,301 

11 0,9^3 

1 ^15,714 

4H1,897 

&39.4(>7 

5 00 

1,4-^001 

im.... 

579^830 

121,974 

413 , 07 a 

030,439 

5 00 

; 1,704,747 

1390..... 

578,140 

ITTfOPl 

508,270 


' 707,54iC 

5 00 

2.0^0,035 

IftH. ... 

1,0>9,0'7 

392,0517 

808,479 

1.099.170 

1,130^277 

S no 

‘ 3,027,638 

i8!H .... 

3^,335 

SrX,m 

8 n>,r^"cr 

8.'?0,802 

937.218 

3 00 

2,510^400 

, im .... 

073,2SM 

207,851 

riaj,9i7 

i'70,7Ca 

, lp093,(»88 

3 00 

2,9SOp3CM 

p980,M54 

3,854,049 

1S!4...., 

Ip0l2,953 

lt>1,7Tfi 

827,042 

!}9a,4l8 

i lpll2;038 

3 00 

180.1..,,. 

n.19,054 

188,340 

750,334 

944,883 

],U58,(H6 

3 00 

IftSB..... 

m,m 


034.238 


1,003,700 

5 00 

3,0^060 

1897.,... 


390^310 

019,880 

9113.170 

1,010,390 

5 00 

3,730,510 

i 1898... . 

1,139,915 

374 , 1 ^ 

' 762,883 

l,127.filG 

, 1,263,154 

8 110 

3,533,448 

189i:i. . . .. 

1,3I1C.,'124 

52S.06B 

761,711 

1,277,709 

i ' ,431,101 

3 00 

3,S^3QT 

1900. 

i,™,i7a 

53^,084 

914,181 

1,449,286 

]p823j80 

ipG8o,aia 

3 00 

4,347.304 

1901. 

1,591,657 

508,4411 

; 914.103 

lp462,™ 
lp37Cip418 

2 00 

4j447^8P0 

1002 .,,,, 

1,9-11,620 

593,030 

::o,909 

l,m902 

3 00 

-bin, 544 


prodiaelicm n DbUincd CoiMani|itk>n' «i4 ^9o34 (or Enfurt,^ 

o^ tbw PLtnirtitit wiR 4-jEp£iTted aa v*b^ ■qnthvtlk Ihv ilSviKiisn mto the * Hotnt^ 
CbuHumptioti' WHi (or E^porE/ 

tTln' fifforM in t>M* * Sold tor Esporl' Ci4aiiiti do Tint agiw m theijf flbotild wtlh thoflo 

S iv^-n m Tabled, tho only «KpUiiAtiiill itmE tha data in the two *ilm* ace from 

IfTerejit K/aim, nnd it hoM pwb^e to Bud. out the touao «(the dmereDH?. 

^Two foohUMi emSy^ 
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OBOttOGtCAL BpRT^IT OF CANADA 


COAL 

BritUkh 

ColumbiA, 

StAtiNticH llkf 
|i!rQdiijCticifL 


^tAtintios of 
liklxHir And 
WAffM- 


Stitiatica of cod production in 1002 are giTen in the AnnuaJ Report 
of the Minister of Mines for the proiinoe as follows ; 


1 SaOS ash OlTPtT FOR TEAA 

Tdiu uf 32 l£l rbn. 

Tdcla 

Owt 

1 

Tona 

: i 

Owl 

. 

Sold for DonBuiniitjon in Canada^ , , 

■1 f Iport trt IT.S. A * _ _ 

433 , 4 fia 

7 ra,aw 

13 



« it toothrrOOOnlrieei ...+ 

11 







TciaJ *ftlw...,p,__ + 

14 S^. 27 ft 

171,172 

£H 

15 



UwJ under coVlicrjboilen , 



Total 9 a\n and coJIiOr^ coffiaLiiiiptioti . ^ ^^ . , 

1 UKd ill makiiur ogky. ... .. 


"X . + _T, 

1 , 57 ( 1.447 

OJJ 

n 



IP X X X + H 



Stook an baiiiil Brat erf j^r.... x*. 

M " iMt DrfjfcM'. . .. , 

5,701 

53,801 

IT 

IpBH.BTO 

10 

1 ifftt^ao€ fedd^ to Btoct during the year 



2 (^B 4 a 

03 

Output 0 ( DoUierLai for Ymr 







1 K 4.7 Mfi 

i¥t 

1 






^tatietics of labonr and wagra ar« given in the sAme reports 
followa ; 


Knmber of handfi enaployed, daily wages paid etc. 


ClfAILlCTEE OF IiABOCIL 


^SapervinioD AodolnumliAAit- 
Whit«- 

.K,, „, 

Mm^nc JnelpoTS .,,,, , 

IjiHbuurt*ni ^ ^, 

Miivliuiefl badidcilledlab^ 
Bttjf*. ... . . .. . 

^,5?*“*^ ... 


TiotitillL . 


UViHEItQROirBD. 


4 

4*2 


03 

4P4 

r^E> 

47 

m 

3 S 

133 




il 


« 4 ^ 

4 30 
il 40 

2 rs 

2 SI 
] 4? 
1 3; 

1 n 


AlKiVK DOOCRUl 


4 

E 


4S 


sm 

m 

33 

4a 

333 

I»10 
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^ A 


I 4 SO 


3 34 
3 JC 
1 LI 
1 13 

1 21 


Total. 
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4!H 

77B 

24D 

ICO 

SI 

G20 


4,011 


i 4 m 

4 30 
3 40 
2 D3 
2 do 
1 m 

1 24 
1 2CI 


« P- ■»« oi 0.. «, 

lalind colliema u oiporL^I to California, the follow,! 


mg gtftLisitica of 










































































SftCTIO^ OF l^ltNGS 


4^ S 


rso6iptA of coni in tho Californiftn mftrbftt aro ^ven as illnBtiatiiig the c ^ at .. 
pMitiDii which Bfitlah ColmiibiiL coal occupies in thie t 


WhpDCfl derivi^ 

ISOL 

im 

Britbih OfdumlMm ^_ r... ^^ ^, 

Anulrttlbi 

EngLofi ind Wito*. . 

Tonn, 

710,330 

I7VJW 

ilm 

! :^4tJ^574 

433:ai7 

14^318 

D1,147 

1 Tcmi, 

j 

! 

157,3^ 1 

1,000 

1^257 

™.ay8 

111,20(» 

^knH ....... 

E»*!tvm fCmaJ-terlBad and Atith™:lto> ... .,.,, 

Seattle(^VaFhingtcmJL.... .. 

TncivtriA 11 __ 

Diabiti, Coo* Bay and ,, , ^ 

And Bockv ^ 


T<jtlllA , , .. 

1,l^,78ri 

I,44l5>,i5e8 


Following is a list of the principal coal pnoducer^i In Canada. 
Kova Scotia :— 


Inverness Railwaj and Coal Company .. Broad Cove, C.B. 
Cowrie and Blockhouiio ColUoriesj Ltd »*Fort Morienr CB. 
Mabou CcMil Mining Company, Ltd. * .,. Mabont C^B. 

Fort Hood Coal Company, Ltd.. . .Fort Hood, C.B. 

Cape Brecon Coal Mining Co.^ Ltd, . XawCampbellton.C.B 

Dominion Coal Co., Ltd, Sydney, C.B, 

Sydney Coal Company, Ltd . *.. Sydney Minas C.B. 

Acadia Coal Co., Ltd , ..Stallarton, N.S. 

No%-a Scotia Steel Jt Coal Co., Ltd. _ _Kew Glasgow, K.S. 

[ntercolonial Coal MirLiog Co.^ Ltd. .. .Westville, N.S. 
Cumberland Hallway and Coal Col, Ltd..Sprifigliill, K.S, 
Canada Conk and Bail way Co., Lttl. , .. Joggins Mines, N.S. 

Minudie Coal Co., Ltd. .. .. .. River Hebert, N.S. 

Strathcona Coal Co. ,. .River Hebert, JS S. 
Messrs Ripley and Blenkhom (Scxatia Mine^ 

New Btttr?fawrcK 

New Brunawicfc Coail Jb Rflilway Company. , Fredericton, K.B. 
North West TEHBiroitiKs : — 

Souris Coal Mining Company, Ltd . R. R. Taylor, Manag- 

ing IB rector, Winni¬ 
peg, Man. 


|fi_a_4 
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QB 0 LQ 9 ICAL aURVEt OF CANADA 


Cdau 

Owl 

prwlucm* 


F. C. Duftcan.. . Assa, 

Frank GUleapie. w . -- -... :Meditin0 Hat^ Aw. 

Joaepb Cully. * ♦ . . .^ 

Cruckford Bros i +.. ... — *f 

Alberta Railway and GoaJ Co., . .... pLsthbwdg#, Alta. 
Alburta Coke and Coal Co., (Marda B. 

Holway)*- .. .. * .. .Cowlay, 

R. J. Galbmitb., .. . . '' 

IL V. Wilson.. --- HLivingfibon, 

Blackfoot Indian Agency | A. Markle, 

agents .. . . ..Gleichen, 

J. T. Cooper.. . w ,. . . . Calgury, ** 

j. A. Banps..... ... " 

R Barnea. . Clot^er Bar, 

Daly and Liodsaj^ . ** 

Ki^ith FnltoD and Fowler. ^ “ 

E. Chovjgiiy. * ^ ^ .. . . * i. lilorinvillfi, “ 

Win. Humbet^tone. ^ - _ __ _ Bdinontooi 


^lilner and Blatchford ^ ^ . 

W. J. Baldwin » «. . ^ . 

Bishopric, GriOTson aiid Maya+ 


Leon Moret ..... . i + . i i « ^ ^. Ft. Saskatchewan, Alta 

FisbluM and; Proctor . ... i . ......i + -h .Biairinore, Alta.. 


The Canadian Am. Coal and C-oke Co^ p . - '* “ 

United (Sold Fields cf Britieb Golmnbia. “ ** 

Tntoraationftl Coal and! Coke Co. ........ ^ ** 

The H. W. licSfcQ Co., Ltd. .. .Anthmeite 

Yvkq'x District :— 

North American Tansportalion and Trad' 

ing COr, CHfT Creek Stines + ^ ^, p .. . Dawson. 
Alaska RKplorationCa, Rock Creek Mine. *' 

R, B. Ames and Geo. Miller, Fiv^ 

Fingers Mine " 

British Columbia ^ 

Crows Nest Pass Coal Co., Ltd . ^ + . Farnio, B.O. 

Western Fuel Co. ..... p Nanaimo, B.C. 

Wellington Colliery Co., Ltd ..... ... Vietoria, B.C. 
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COKE. 

The Bales of coke in 1903 amounted to 502,043 tooBj valued at 
being an increase over the production of the previous jear 
of 133^513 tons, or 3T per coni in f}Uaiiti<tjT and 83^t960» or over 33 
per cent in valne. The increase is to be all credited to the province 
o! Nova Beotia, there being a sLlght falling oE In Britiah Columbia. 


Tabu 1 . i 


CoKr. 

PaaimcrjioN, 


Otlendar Vear^ 

Ttm^ 

Vwhi^ 

Vftlup, 

pwrT>jtt, 

.. . ....... 

a5,39G 

1101,840 

$2 ^ 

188^ .... . 

-10,428 

135^951 

3 30 

1883...... .. 

-^878 

184,181 

2 OG 

1889..... 


ISoJm 

284 

xm ... 

00,4^ 


2 2& 

1891... ...... 

or,084 

17 

2 0ft 

im ... 


180.S49 

2 8^ 

1 ^...., .. 

01,078 

l&tJWJ 1 

2 601 

... 

58,044 


2m 

1«B---, .. . . 

83,3W 

1-13^017 

2 Cft 

ia« .* . 

48.G19 

llO^SiT 

2 22 

liar ... .. 

mjm 

170.407 

2 91 

iBftS...... .. __ 

B7,im 

280,000 

3 26 

18fH|, ... 

lOO.IiSO 

850,022 

8 47 

IfJOO ... ......._ 

l&7pt84 

049,140 

4 18 

1801.... ............. 

m,m 

1,228,225 

8 m 

, _ 


i,:ii9,m 

3 Ki 


Table ± 

Co EE. 

PapiTUCTTosc or Coke ar Paovnec»?h 


CalmdaT Vitiir, 

NqV« Scatia. 

Britiiih CDlnmbLB. 


Ttma 

v*luf. 

Tfixii. 

Valm^ 

xm:, .. 

41,582 

8 

00,950 

19,iet4 

8 

sai,cor 

1898,.... .. 

48.400 

"111,000 

^,200 

176,000 

ISSIO,... .. .... 

02,4170 

l?8p707 

^301 

171,266 

low...... .. 

01,707 

223.895 

95,307 

42&,74£ 

IWl... . 

222,^^ 

590,500 

142,837 

E^pGOO 

1002...... .. 

310,330 

899,930 

1^0,713 

819,2fi6 


Ca.vL« 

Ckdta. 

Product ivAr 


15—8 —44 
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Taiu 3. 


Cokk^ 

ExrOKTB OY OOfiK. 


Calendar Year. 

Tcffia 

Yiilaa 

18S7 .. 

2.^ 

$ 

1S99 . 

a,Tr4 


.... 

5.(507 

18.73G 


AUm 

131,278 

JOOl .T + i . IT. i-r.-'i + + 'li! ^ 4- + -‘ ■ 

57,500 


j lOOQ - + + -j - T1 + -J-I S + T + + + *- - ■ ■■ 

02,56^ 



Taivi;e 4. 

Coke 

tRTOitre OF Ovm OoKK, 


Ftiml Year. 

Tom. 

Value. 


a,837 

3 

13353 

IB&l. ..- 

^4!12 

Sft.123 

1833. 

8*157 ' 

30,670 

18KS. ... . ... 

3,913 

38,586 

I \m.. .... 

1 11,207 

44,51B 

iRsn. ...... 

llrBS4 

41,301 

IB86.__ 

ll.SflS 

39,700 ' 

IB37 .. 

15,110 

50,222 

188!*.. 

SOgW 

100,334 

law,, ... ... 

23557 

01,002 

1390,,,,.... 

a35«4 

133,344 

1881. ....................i 


177,005 

1 1892 ... 

434U9 

m,42& 

Ifl93..... ... . 

41.R21 

156,277 

IflSM .... 

; 42,604 

170,000 

199B- - ... 

43m 

149,434 ' 

ISSO. ..... ........ 

(il,0l3 

203,820 

1897.. .. 

83330 

207,540 

1898 .. ........... 

133O00 

347,040 

1899,. ____ 

141,284 

362,820 

IMO, .. 

lfi7,87B 


IROL I 4 ■.Pir.g,4.4.4....4,.4,.4, 

; 308,780 

080,108 

l!l02.. + free. 

207,142 

842^815 


Following is R l-bjt of coin|mnie^ tnKkio^ ooke in CiLtiiidg, from 
C&nodiflp cool i— 

Neva Seeiia ,—Acadia Cool Oou> Stollartoa, N.S, 

Tatofoolonlol ^fining Co., Woatville^ KS* 

1 ^ 0 va Bootift and Coal Oo,* New Gloisgow^ N,S. 

Electric Tramway Co. (Ltd.^ HalitaiCj N.S. 
lX»m]niOD Iron and Steel Co. (Ltd.), Sydney, C.B. 





































SeOlIIOli OF MINES 


liMlALl..] 


bS B 


British Columina .—CrowB Nest Pb 6S Coal CJo, ■(Ltd.)^ Femteg B,Ch Coal, 
VVelUiigtop Colliery Co^ (litd.)^ YLctoriB^ B.C. cselw. 

The production of ooke in British OoLuiabw is given in the pnivmGiBJ 
report as foJlowa : 


Am1i» aucI Oatput for tb* Yw. 

TWk 

Toeu], ! 
SL24G3bR 

Sold for GOttsuwuption in Catuida.... ^.. 



IP eatport to TJuJted btatfiff...,.. ! 

aajjio 




lS3,!St)l 

StDOik on hnniji, fllAt of year . ....*.-, 

lAG 

M ■■ IaAI M . ■ . . I b .• + 4 

4,3M 


1 Diff. added to atock durmg the year,.. 


4,1U 

Output for yeor.*x-- - 


1SU,I!I]£ 


p^, _During the past few years many companies have been FtMii. 

organised to manufacture peat-fue3 from peat bo^^s in the provinces of 
Ontario and Quebec. Some of these have met with indifferent 
while others are stUl in the experimental stage or developing their 
properties. 

Salffl of peat during the past three years have been reported as 
follows 

Tdmu 

V«r 1000..* .... 400 

1S)01 .-...— - *20 

M 10U2, ..... 


Value. 

mi 


*Tiie Coal Feklps or Canada. 


The followLnir short description of the cool fields of Canada will, in 
connection with the statistics alresdy given, be found illostratiTo of 


•Thi* artidi: Appeared origiDnny in tJiS Annufcl Export of the Mst^ Elcctjcii 
«iiEtttntinK ^S. VJ, XT or thfl reporti of ll»& Ciwlcmcal Siir«> Ik'iJMt* 

nirtat, ilr. DtoM in oompilhng the prea^nt utidA hri* not onlyTbltPUght tbo infcifiiaB^ 
tioh up to date but bw veiy tnueh cjctAodiMl Eu 































GEOLOGICAL ftrikVEY OK CANADA 


Coal 


SoDtlL, 


SI B 

thf) coftl industry of the oouatty. It bu been cempileid by Sir Tfieo, 
Deni% B* St, chiefly from inlotnintion to be found througbout the 
Keports of the Geological Suney, supplemented by data taken from 
other reliable sources. As a guide for reference a full list of the maps 
published by the Qeologlcal Survey of Cauada, covering the areas 
referred to in the course of this suuii;iary description has been added 
at the end of the article; also a list of references forming a short 
bibliography of the subject. The maps may bo obtained from the 
librarian of the Survey for tbo nominal sale prices mentioned in the 
"List of Fublicatiom of the Geological Survey of Canada" and 
Supplement. 

Tiie chief fields are located ae follows; In Nova Scotia there are 
several extensive areas of bituminoua coal which have been mined for 
many yeara. In Mew Brunswick is a small aron with thin seams, also 
bituminous. The above are all in rocks of Carboniferous age. Tn 
Manitoba and the Mortb-west Tarritones, very large tructsof the prairie 
country are underlaid by coal beds, varying in quality from lignite in 
the east to bituminous in the west, m the fooi^hills of the Rocky moun* 
tains are approached. In the mountain region itself is a small 
where authneite is mined. Across the wstershed in British Columbia is 
the Crow’s Mest Fas* field, now lieiog opened up, and on the Pacific 
coast am the areas ou the rsofit side of Vancouver island, that have long 
been worked. These coal fields arc of Cretaceous age. Cbaia refeiuble 
to the same period are also found in the Queen Charlotte islands and in 
miny parts of the interior of the province. These Gretaceons coals are 
pneially bituminous, but anthracite occurs in the Queen Ghni -l o Uff 
■standa Tertiary fuels also underlie considerable areas in the interior 
as woH as several tract* along the coast. These are usually lignite* 
or brown ci>a]s^ 

Nova Scotia. 

The coal-bearing measures of Nova BcoUa belong to the Carboni- 
feroua. and are practically confined to the One of its subdivisions gener- 
ftljy known aa the Coal Moeutires. 

The coal mined in tliiu province is all bitinnuiouA in quality+ 

Tho following sub-diviaions into fields ii useally adopted 
L Tbe Sydoej coal field. 

2. The Invorticas ctial field. 

3. The Richmond coal Held. 

4. The Pietou ooal Held. 

S The CumbtrUnd coal Held. 
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Coal Fiddr 

This field is si touted ifi ihe northneast coraer of Cape Bretoti county, Se^tn, 
BUid L&kes in i soiall portion of Victoria county* It occupies a land 
area of 200 square miles, about 32 miles long by sLk widt\ and is 
Hmitod on ihree aides by the Atlantic Ocean. The ctmdLtions for 
extraction and shipment are very favourable. Thera is a remartable 
al^ficnce of faults and the csjast aM>rds a number of natural harbourt. 

The greater part of the coal-field is hidden beneath the sea, but the 
seam^ can bo followed under its bed. 

^be measures iuclosiug the Cape Breton coals are largely com¬ 
posed of argillaceoas shales and saudstnnesp the solidity and coherence 
of which favour submarine exploitation. Asi to the general fitructur^ 
it can be a^iid that the Beams appear nu the shore, sweep inland, and 
again enter the Ocean, forming segments of ellipBes whose centres are ^ 

out at flea. This Btructure is oba*rvable at Ct>w Bay, Glace Bay, 

Litigrui and Sydney, these places pretientiag a seriea of bawin^ 
the eeafUB of which have been correlated, and their etjuivalence in 
many cases proved. These basins probably owe their origin to a cor- 
rugalicu of the area by nuinorous folds a^hich bring the same coal seams 
repeatedly to the surface along the tiorfch-eoat coast of the island. 

The whole coast U deeply indented by bays and chantieH approxim¬ 
ately coinciding with the axes of these folds, and aSbrding in ihe oea^ 
cliffs numerous natural sections of the strata and expoflunes of the coal 
seoms^ Some of these baya alsso constitute excellent harljoura, one of ^ 
which-^Sydney Harbour—situated towards the centre of the din tHot* 
ranks among the finest and most comniOdiouB on the Atlantic coast of 
North America. The cHffj are generally from thirty to eighty feet 
high, standing perpendicularlyj or frequently ovorhan^ng the sea. 

The country inland is of a gently rolling character, the niaximum 
height being about 250 feet. 

Such natural advantages, combiriad with ita highly favourable geo¬ 
graphical poeitiop, point to this district a^J probably the mont important 
in the DoiniuiDa for the supply of fuel to gteainiships navigating the 
Atlantic. During the few months of winter, when the more northerly 
harbours are closed or obstructed by ice, an outlet ia afforderl by the 
railway connecting many of the collieries with Louiaburg, a fine 
harbaurp open and aofe for Bhipping at almost any season. 

" DvMriptiva Xote cjh iha %dI]<^y hy Hnffl] FlctclU'T E5%A,, 

l^uhlijihed by the UealogicjJ ^urviiy CanifiA 1^100. 
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The «i^giegnte thicknesL^ of coal iii warkabSe Aeams^ outcropping on 
the shore^ and for the most part exposed in the baja and cliEn^ in 
from forty to Gfty feet; the aeaiiLa vary fnun three to nine feet La 
tticknefi^. They generally dip at very Jow angles of five to twelve 
degrees and appear to be very little affected by faults or diaturbancee. 
Aa the slmta all dip ea&ward^ oitieh of the coal will be available La the 
submarine aa well a$ in the land areas. From experiencf* at the Sydney 
minea it haa been folly establbbed tbat, with due caution and car&^ 
thene submarine aresue may be worked to a large extent. 

The coal h of the bituminous or ^3oft' variety, with comparatively 
little diversity in the quaLity of the different seams ^ all of which yield 
a fuel exceedingly well adapted for general purpo>^ while tliat of 
aome of tliein in specially applicable to llie manufactilre of gai Aa 
compared with the Fictou coal, it is chiimcterized on the whole, by a 
greater proportion of cetnbustible matter and a moaUer proportion of 
a^li; but on the other hand it usually contaiaa a greater Bmount of 
sulphur. 


The following tabulation, condensed from the work of the Geological 
Survey shows the equivalency of the diEercnt senuis of the field at the 
different places together with the thickness of the icitervcnidg strata ; 
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The correctnees of the above correlation b, however, questioned by 
3om&, The nggragate thickness of coal in the workable bocb outcrop^ 
ping on the ehoro, ranges from thirty feet at some plocea to sixty at 
others. Most of the Sydney coals are well suLtod for the mannfsc- 
tnre of gas, os the following figures show 
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Call. 

Nov* SoottM- 


Tbe vjdne of these coals for steam Bud hou.^ purposes is given in 
the table of ajialyf^e^ at the end of this aiticle^ vhenever obtainable. 

The Sydney coal field waa the firat one opened in Canada. As 
early as lTd5, work was done on it by the govemmenii. This, howeverp 
was ol a desultory nature. In 1827* systematic nnd regular mining 
was begun by the General Mining Association^ 

The collieries at present in (operation in this field are detcHI>ed below. 
Comparing tha descriptions witli the tabulation of t-he seams already 
given, it will be not^ that the greater part of these are not at present 
under exploitatioop although very extensive woiJt has been done at 
different times on soma of them. Should need arise, however, many 
of thefrC would coDstittite a very important additional ^onrceof supply. 

Sydney Mines Cdlisry. — This colliery was worked by the General 
Mining Association until l&OO, when it was purchased from this 
corporation by the Nova Scotia Steel and Goal Conipany. Thia 
transaction practically tertniDated the connection of the General 
Mining Association with coni mining in Nova Scotia, after m career of 
nearly three-quarters of a century. 

The colliery is situated three miles to ^Iie north-east of North 
Sydney. 

Seann 5 feet i inches. Dip \ In 12. 

Shaft, 6&0 feet deep ; 13 feet diatnetcr, 

"Worked by pillar and stall and long wail. Safety lamps. 

Coal profluced in 1&02, 270,000 tone.* 

Average number of persons employed above and nndergiound, 1^000. 

j.Vcr^A Sydney CcUiery . — Operated by the Sydney Coal Company. 

Seam, 4 feet. 
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Worked by slope, 650 yards, 

3!ethodp pillar and §talL Naked Kg^Kta. 

* 

Coal produced in 1902* 7,510 tons, PcrsoiiB etnployedp 32+ 

Nett? UiiijnpMlten CoUtery .—Operated by the Cape Breton Coal 
Company^ 

t^kuated on the Bij; Bras d'Or Lake. 

Seam^ 4 feet; dip* 1 in 5 

*Slope, 600 yarda, 

Goal-cattmg machines. Method of 's^orkingT pUUr and atalL 

Naked lights. 

Coal produced in 1903, 13,443 tons. Pemons employed^ 36. 

Gtyrtrrii njid £i^k CW/ierisir—Situated on Port Morien or 

Qt>w Bay. Operated by the Goirrie and Blockhouse Colliery, 
Limited. Thifl cDinpaqy wa& orgaubed in 1896, acquiring properties 
which hod been idle for Home time. The coal area eon trolled by this 
company o<ivers five square miles, comprising leases 193, 146, 194, 206 
and 235. 

McAuby or Gowrie seam, 5 feet 6 ioches. Worked by shaft, 205| 
feet deep. 

Coal-cutting machineSr Coal produced in 1902, 20,000 tons. 

Persons employed* 8L 

Z>on}miati CiMii Ctimpimy .—-This company was intorpomted in 18&3. 
It holds a number of leases for a period of ninety-nine years in the 
coal basins of Cow Bay, Glace Bay and Lingoji. The eollieries which 
it is operating at present are eiiuuiarntcd below. those It owne 

others of importance whivh aro not now working, such aa the Victoria, 
Lingan, Cow Bay nod Old Bridgeport, etc. The company has con- 
ceatrated its operations an the Glace Bay l)Asin, which it has dcvalopad 
to a great extent. The production of the DominiDii Goal Company 
for 1902 aaieunti0d: to nearly 3,306,000 tons, giving employment to 
3,454 petsoniL 

Coiidonm Colliery^ G!fK^ Bay Baiin .—Situated one mile from 
Little Glace Bny, Phelan scam worked ; T to S feet. 

Worked by pillar and room. 

Underground haulage by endlcas rope. 

Output for IGOO, 573,298 tons. 
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Colliery^ Olaa Ba^ Baain. —On Ph«Up 8 feet thick, 

Work<*d by alopea, pillnr and reoao icethod. NowSootiip 

Endless rope bnulnge. Output for 1900, 707^937 tom* 

IniemMi&TtaL Olace B^y Basin. — Se&m worked * Harbour * * 

(! feet. 

Method, pllW and room^ Endless itnd tad rope systems of hntilA^. 

Three compartment shafts. Ontput for 1900, 249,427 tons. 

jVb. If G7<i^ Bet^ Basin ^—On Phelan senm. Dip, 1 in 14^ 

WiitkeiJ by pillar and room. Eiectiie undergiround haulage. 

Output for 1900^ 602,825. 

Dominion ^o. Giacs Bay Bfxsiiu—Tlm colliery was opened in 
inOQ. The ahftft is n four compartment one, &7' 11^ down to 410 fi^at 
where it strikes the Harbour senta and is reduced to 21' 11* down to 
8o0 feet whore it strikes the Phelan Beam, 

Harbour seam 6^ f€fel^ Phelan seani S f»et* 

This nupe is eiquipped for a daily output of 6t000 ionts. 

Dominion dj Glace Ba^ Opened on Phelan warn in 1900. 

Mined by pillar and foom method. 

Entered by slopes two mUes from Caledonia CoJIiery. Endless rope 
haulage. In 1902, the output of this mine had mero!Lsad to 1900 tons 
a day* 

DonMiniofi jVu. 4i Gince Bay Basin. —Slops driven on Emery seam 
5 feet thick about three-quarters of a mile from the Calcdobiu oolliery^ 

Beside the above itienliotied workings, the Dominion Coal Company 
has erected a coal washing plant Oft the Sydney nnd I/>uisburg 
railway about three niLLes from Morien junction. The operation of 
coal washing removes 4! per cent of the contained haH and 28 per 
■cent of the sulphur. Water for the coal washers is obtained by graii* 
tatioii from Morri^n lako^ 

/nvemesj Coal Fieldr 

This comprUee a senes of narroa^ areas on a line extending from 
Judique to ^largaree on the western ahore of Cape Eretcm Island in 
the county of Invernc!$«. TheBO areiMi of productive measures form 
parea of the rim of a basin the greater portion of which has lieen 
removed by erosion. Seams of coal of workable aU s have been found 
at. Port Hood^ Mabou, Inverness or Broad Cove and Chimnev Corner. 
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At Fort Hood the strata run pariUl&l l* the pbore for aViont two 
XijvB ^ worked. CoDdderable work on 

this seam wns done thirty five yeairn agOj bat the inme was clo^ m 
1878 aod resamgd On a largo sc^e in 1S&9. 

At Mabou a Boinll coal Meld ahowe s^evepal oeaiiia of good thlokneHS 
which outcrop tbere. At InrorBcaa or Broad Co^'Ci north of Cnpe 
Mabou b a coal area in which outcrop several sea me ranging in thick¬ 
ness from two to twelve feet. The dip is seaward at an angle of about 
twelve degrees. At Chimney Comer Mines other workable seaniH 
occur. 

Work on some of th^ coal areas was carried on oa far baok &a 
I86S, and in some places the oporationa were on a largo acale, but 
anbbequently very little development was done until thr^ years ago. 
A great drawback to the development of these ereas^ was the lack of 
shipping fftcilities; the coast does not offer suitable harbours. In 
lytK) however^ a lino of railway was completed fn>ni Invornt&s or 
Broad Cove to Fort Hasting;sT and was subsequently continued to 
Point Tapper on the Intercolooial. Thb gives the field a ocmuectioa 
with the railway system of the cotidnentj operations on a large acalo 
have hoeri resumed- There ar« at present three companLes at work. 

Sailwa.^ amf Ccof Cnmpiaenyt —This componyt 

formerly called the Inverness and Kichmond Railway Cbmpany, owns 
coal areas at Inverness or Broad Cove, Port Hood^ Chimney Cdrtior 
and Margurse IslamT Its most extensive operatlonjf are at Inverneea 
Oil a seven foot seam, with a dip of one in ^veii. The company has a 
shipping pier at Fort Hastings. 

Coal produced in 1DD2, 42^934 tons, 

P<^r^ Hood Conti. Company .—This company incorporated in 1899, 
operates a eolliery at Port Hood on a seven foot seaiin Worked by a 
slope 1,130 feet. 

Persons employed in 1902, 92. 

Coni producefl 38,659 tons, 

J/n&ou Coflf Cojfipnwy,—OpeqfBteH at 3iabou where work, mostly of 
a development nature, h proceeding on three seams, T* 8 and 13 feet 
fcapeetively, 

A railway about 6 miles long Is projecUsd^ connecting the mine with 
a shipping place at Mabou Harbour. 
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^icAinon^i Field, Coal 

f 

In x^te soutb'WOStern porEJoa of UicbniOfcici county^ cml occurs lU 
sevanil locaJiticfl. 

IS Xtensive explorations have been cirried Oii in tliia fieltJj and coni 
has been discovered at Goat Brooks Caribacon, Little Kiver and ^e* 

Coal Bay. Althoogb compamthelj knye buuib were spent between 
ISGS Bn<3 187Bj also in 1900 and 1902 on exploration work, very little 
Byjiiteiuatic mining baa been done. i 

Coal Brook ,—At tbia placfe Eome exploration and drilljisg were done 
in 190L A bore hole was put down ton depth of 520 feet on the 
nnrtb bank of Coal Brook, near tbo pmved outcrop of a scam. The 
drill was then moved ^00 feet lo the west, down ati^^Lio, and a Gccond 
boring struck coal 1 fool S inches at a depth of 170 feet. Tha hole 
was continued to 1+020 feel but did not strike any other seam of 
imporUnce. The detail a of the boring nrc given in the ruport of rhe 
Dopaitment of Mines of Neva Seutia foj^ 1903, and in the SnrnittaJrjof 
the Geological ^nrvoy for the year 1902. 

S«tt Coat JJuy.—^Here a seam of a thickness of alxmt 11 feet gave, 
on analyek, sueh a krge proportion of asli as to make it of very little 
use for ordinary purposes. 

In his report on this co-^l fields Mr. Hugh Tletcher+of the Geological 
Sutvoyp gives a aunimarv of hia own observations and of iiiforniatioil 
gathered from various aourcGa. Rep, of Progress, GeoU Survey, 1879- 
1B30. 

PtfiioM Coat f ield. 

This field situated almost in the centre of Fictou county, ha^nn area 
of about 25 squam miles. It is 11 miles long, wUh a maximutn width 
of 3 mil&fi between New Glasgow on the north and SteUarton on the 
south. The field is therefore smali but the seares are of great aixe, 
two being nearly forty feet in thickness. 

The district is of a remarkably intricate atriictilre^ being cut up by 
iiiiEuerous knits of vniHoofi magnitude, and the productive measuras 
nre almost eoiupletely surrounded by a girdle of faults. The field is 
very well situated for railway cemmunication, which advantage+ how- 
over ^ ia ftomewhat ofiket by the physical diflicultifs encountered due to 
faulting. It has alad been noticfsd that the eeaoia change to a remark¬ 
able degree within short distances. The field wasopene^l iu 1798* but 
the first aystematic work was contemporary with the development of 
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the Gape Breton held io 1327, vKdd both beoame the property of the 
Xreneritl Mlfiiog AmooiatiooH 

The Picton field le convectiently dmded into three dietricts, vis,:— 
the Central or Albion, the Wesitern or Weetville^ and the Eaatem or 
Vale. 

In the Albion^ four geams have been worked4 They are the Main, 

38 feet thick, the Deep^ 22 to 38 feet, the Third, lO to IS feet, and 
the McGregor, 13 to 20 feet, Tha mea^ores containing theie seama 
retit conformablj on the Milhtona Grit^ The dip of the coal-bearing 
measures variaa from the horizontal to over SO degrees. Several other 
seams have been reported in this aaction, bat none of workablH size. 

The Westville Hcction separated from the Albion section by a 
doa'othrow fault, estimated at 2,5t>0 feet. The seams of this section 
are behoved to be equivalent to thoso of the Albion section^ The 
variation in dip and change of character in ihort distances are siml- , 
3ar in both sections. 

The Vale section ia in the form of a syncline with eaat^nd-west 
ajces. The thicker and more valtiable seains appear in the southern 
outcrop, where they are worked. Two seams of this ^ection^ viz., the 
Me Bean and the Six Foot have been extenaively worked. 

The collieries in operation in the Pictou field are as follows :— 

Acadia CoUicry.^OpeT^t/sd by the Acadia Coal Componj. It is 
situated at Westville, three miles from Stellarton. 

Seam worked 10 feet> dip 27". 

Opened by main slope over 4,000 feet. 

Safety lamps un&d exclusively, 

Alhwi CiiUiary .—Operated by the Acadia Coal Company, Situated 
at Stcllarton on the Intercolonial Railway. This important colliery 
taps four seams, by ehalts and long slopes. Work is now carried on on 
the Third seam 10 to 13 feet^ Deep senmaver 20 feet,and McGregor 13 
to 20 feet* 

Safety lamps are used in tbii^ colliery* 

Foitf Ccilisr ^.—Operated by the Acadia Coal Company, This 
oolBery is on a six foot seam which Up worked on both slopes of a baain ; 
the dip has an average of l&V Slope 2*800 feet. This mine was, 
worked with open lights until a coaple of yejm. ago^ when the manage!- 
mont asa niCBSure of pr^autloiif Introduced the use of safety lanipa 
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The Acadia Coal Company m 1902. produced from the three coUio- Co*i^ 
nea which it controls about 324,a00 toai of coal, ^fiving eraployment to xov* Scotia. 
S3I1 peraousr 

Drummond UoUiery.^Wot^^ by the Intorcoloniftl Coal Mining 
Company^ 'Throe Reams am tap^ in this colliery. The Main, IT 
feet; Becond Reara 12 feet and the third flcaiu feet. The coal pro^ 
duced in 1902 waa nearly 231,810 tons. Pemoa employed 065. 

Marifh —Operabod by the Kova Scotia Steel and Coal Co. 

TbU company has held this property for a uumber of year^ past, but 
only began actual work on it in 1901. It is situated between New 
Glasgow and Thorbutn on the George McEsy or Four Foot seam. 

Worked by slopes now 1,675 feet long. Tba coal le shipp&ci to Kew 
Glasgow by the Vale Colliciy railway and thence to Trentofi by 
the Intercolonial railway^ This collieiy in 1902 produced 25,4SS tons 
of ooalj and employed 95 mem 
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This id the moat wcatariy of the coal districts of Nova Sootim a part 
of it being adjacent to Chignficto Say, 

In thia held them am two coal producing ar«ia, both in Cumberland 
county. One situated near the coast, may be called the Joggins aresj 
and the other situated about 15 milee to the east of the first at Spring- 
hill, The equivalence ef tbo seams in these two basins has not yet 
been determined. These two coal-beaiing areaa am separated by a 
development of PermUo strata, and this intervening space is aOected 
by several faults. The coal measures of the Joggiua area form a 
narrow i^trip some eighteen mileA long. 

In the Joggin-«^ area the following seams of workable ei^je are known ; 
At Joggiiis two scams, respectively 4 and 6 feet j at lliver Hebert one 
5 foot sesm with twy aliolo partings; at Maccon two scama^ the upper 
2^ and lower 4J feet; at Chigneeto, a seam 9i feet, of which feet 
are shale partings; at the Styles mLue a seam 7 feet 8 inches with a 
aw. dip of 40V 

At Bpringhill three seams am at prefient worked; in Mr^ Scott 
Barlow^sreportJi those three aeanns am called in descending order : the 
North or Thirteen foot t^eam. the East^am. and the West cloven foot, 
or Black s«>am. By courtoBj of Mr. K. Cowans, the General Managor 
of the Springhill Collieries^ which am operated by the Cumberland 
Railway and Coal Co. the following section wasfnrnbhed to the Mines 
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Section of ihe Geologi-cal Survojj through Mr. Hugh Fletcher. Hie 
section gives the atmttgrAphiOitl BDccessioD at the Sprioghiil mizies 
m renrealed bj the nmie workings. Mr^ Fletcher gives the folLowing 
loformAtioii in regard to it j— 

^wtionis ongLnal. * , The upper portion is coiopiled from 
a horizon tai tunoeL 503 feet long, between No. 3 and No. 1 seainBatid 
another 250 feet long between No. 1 and No. 2. The muniuder in 
from n tunnel cut aenm the strata underlying No. 2 seam for 
feet, from the 2^600 ft. level of No, 3, The dip varies from 30* to 3S^“ 


Section of Coal Measures at SpHogbitl mines^ N.B.j 
in descending order. 
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^/(S^^itLir —Operated hj tbe Canada Goal and liall^ay Company. 
Thi^ colliokiy » aitimted one mile frocQ the shoro of Ohignecto Biiy. It 
ia connected with the Joggina wharf by ft t-raiwway. Tbe nearest rail¬ 
way atation is Moccim on the InterooloniaJj distant eleven inilee, with 
which It is connected by a standard gauge rend., 

Seam worked + to leot thicle^ dip 17", on wblcb ate two slopes, 
2, SCO and 2,700 foot; only one of these is at prefient In operation. 
Underground haulage by tailrope system. Coal produced In 1902, 
64,960 tons, giving employment to 27B persona. Besides tbu» compara¬ 
tively large producing coUiery^ there are scattered throughout thia area, 
smaller mines operated. In 1902 there are records of four aucb mines 
having producod a certain amonnt of coaL 'J heae are the Chignecto 
Mine which produced 2,&12 tons, tbe Stmthcona, 2,352 tone, the Jnbilee 
1,543, the Scotia about 5QO tons ; besddea thoee there aiojothers which 
have been opened and worked for some time. 
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Sprivffftifi Worked hj the CutuKerlaind Yiailwiiy ami 

Coat Cft On iLree seams 10 feet wMe, dip 30*.—Worked hy ^lopess^r 
This coltiery is ooniiected witb the latereoloiiial Railway bj a railway 
5 ID il ea Icaig^ and by an loog with Parrsboro^ on the 

Bay of Fundy, from wh^re ehipmenta by veEstls are nsade. 

This coUkryv th* tuost iinportaat of the Cumberland fieSd^ is veil 
e4Ukppod and the surface plant h very coiiiplete.—The coal Is i?p7cially 
well adapted for Bteaui purposes, and the prod nee of the mine h largely 
Dficd by the Intercolonial CunadiGiii Faci 6 c and Grand Trunk Rail 
ways. 

Coal produced in 1902, 38,720 lou^ Men employed 1,037. 

New BnuKSiviCK. 

Riscovery of coal in the Province of New Brunswick, dates l>ach to 
1782.—The most important^ and so far, only Held of economic value 
in this province being that situated at the head of Gnmd I^be, Queens 
cuiiitty. Thi^ deposit has been worked to a limited extent since 1825. 
Hooka of Carboniferous age ha^*^ bwa recognir^ over a great, part of 
New Brunswick, but according to the oonclusioos arrived at by in ves¬ 
tigation and studies the coal seams oceurnng in t' eni do not belong to 
the productive measares corresponding to those of Nova Scotia and the 
conditions under which ihe known coal accur^ in New Brunswick are 
not very favourable for luinlng on & large seale, Hopes were enter¬ 
tained that south of the Coastal Ttojigo the fi^itures more closely 
resembled those of the Nova ^ootia coal bssins^ tleep borings were 
undertaken at iliflerent placeli, but results obtained do not seem to be 
oncouragLag, for no workable coal seams were encountered. Tiienafore 
the cool bearing measures of the province are limited to tho Grand 
Lake Field- The area of this 6eld t^eemB to be about 100 s<iuare miles. 
The quality of the coal is oxcalleut but the seams are thin, from 15 to 
20 inches. The total quantity of coni in this district has beviia 
estlDiiateiJ at from 100 to 150 million tons. 

Although ruiuiug oporatianA were begun more than fifty years ago, 
they are yet conducted In a amail way^ and the proximity ol the Nova 
Scotia fields, as well as the limited thickness of the teaku»; would 
hardly justify the expenditure necessary for exploitation On n large 
Acale. The beds are flat, lying with a cover varying from 2 to 3U feet^ 
rendriiug it possible in many places to work them opeucaal.. Thbs 
enables smaU acarna to be worked profitably for the local market, when 
the stripping does not exceed 8 feet. Beyond this depth it would be 
iimre advantageous to work under ground. 
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MAyiToiiA A>'n North West: T^iehitohies. Coai- 

In ManiEdba and the North West Terri tones the ctml nociwures oecnr Manitoi* Jind 
in the Cretaceous sjsLcm or in the I^rfkiuie, which may be regarded m TttrtEoHea. 
its wpw ard contltitiation^ Tlie coni is therefore of iiioro recent age 
than ^hat of the Atlantic Coast. The rfUQlity of the fuel gmdea from 
ligilltje or brown coaJ aa that found In SnutliwesLern Manitoba^ to 
nnthnicito in the R[>chj iLtountaine. These vnrious grfldfta of eoal are 
found in measures difering little in regard to geological ago, but 
depending more on the amount of alterniion and disturbiiioe under¬ 
gone by tlie rocks. Therefore as might be expected, the qualitj of 
the f[iel improvfs as the Ro: 2 ky .Mountains are approached. The Souris 
river country and eaafcern Atismibota yield only lignites^ whereas m 
western Alberta the character changes to lignite coal, becoming niiore 
and more bituminous as tho Foot Hills are reached and on the outer 
range ol the Rocky Mountains, steam coal and anthmeite are produ¬ 
ced. 

It k roughly esiiuiated tiiat. the coai bearing region of Idio North 
West Territory^ between the international bonndar}' and the SGih 
degree of latitude, has an area of some 6&j000 M^uaro miiea, and al¬ 
though the fo&ail fool of the greater part of this is hgolte^ whicti is not 
as valuable as the true coals, yet such depofifta possess great iinpertance 
as sources of supply of fuel for tho adjacent farming comniunities. 

Sevorul separate coal bearing districts or IvofiinS havo been reeog- 
nWed throughout the regior^ and in the majority of theses some work 
ha!s Ijeen done, either of a prospecting aature or for local wants, while 
in some places^ coal i^ams are fljstematically worked and extensive 
well-equipped colUeries are In operation. 

Souris Riiier ttmi Tunis Maunlain —Tho fwuris district is 

situated in the south eastern part of Assiniljoia and is underlain by 
several seams of lignite which constitute an afmi3iet Inexhaustible supply. 

The use of this fuel in the districts remote from ihe foiircee of supply 
of belter grad^ of coal, is extending rapidly, and the Souris lignite Is 
iiow usrd for the geLcration of steaEOr 

In the vicinity of Estevan, three seams are recoguimbleover a great 
part of the region- Thu upper is four feet thick and is the most 
constant The middle is very variable in thiekness» reaching in places 
a maxim om ol G feet. The lower is mere stcictly speaking a series of 
seani^ separated by partinga of cUy. Tho quantity of the lignite of 
this last seam is superior lo that of the upper one. 
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Riichi and Coaljtifdd iFtifie^—Op^mt^ by the Souris Coni 

Mioing Co. This coinpnnj owns ^ectidun 3, 4 and 5, tp, II, range Vf, 
nnd aooiioiia 3% 33 and 34 tp, J, range VI, The iienm i^urkcd Is 
about S f*&t ijy adit mi the banka of the Sonrk river. This mode of 
work Lug proaenta the objection of oonaidcmble upgrade haul to reach 
the pmiric and it is probable that work by ahafi from the 

prairie level would decrea-se the ooat of haulage. The mlnee are well 
e^^uippcdp having air compnessora^ ooai-cultmg macbio^ They are 
equipped for an output €00 tons a day^ 

The Turtle fountain Field is in the south western part of the pro¬ 
vince of Manitoba and ia sepamtKl from the Souria fluid by a synclEiml 
in which no tqal hoe Ixon rtoogiiiJEed os yet. Several ooai were 

found on the rtorthem dank of Turtle Mountain, ft nuinber of yean 
ago but so far have not given riee to very oetive mining Operations. 
They are only aniall workings to iupply local wanta 


Bdli^ Ritvr Coal Ftelds. 

This eoftl-bearing region ia situated in tbe southern part of Alberto. 
According to the rceuItH of Dn Dawson^a mcplorotions in that region 
the outcrop of iho fuels which occur on the Belly river have been 
trocfyd northwoitward os far as tho Red Deer river and southwest- 
word to tho iSth parallelp a diatanue of about 150 miles. The thick¬ 
ness and qusJlty of the fuels vary greatly^ but on tho EJelly river ami 
cn tho lower part of the St. ^Iarj.^a length of outers p of 18 miles may 
be considered ns workable. A liat of the principal localities of the 
region, where natural outcrops of coal and lignite were observed* waii 
published in the report of the Geologieal Survey for 1882-83 34* 
Part C 

Outcrops of coal are worked in numeious places but In tho majority 
of cues to supply only local demand. In Lethbridge, however, on the 
branch of th* Canadian Fneific Railway, an important colliery ia in 
operation. 

lAithlrid^ii Coffwy.—Operated by the AlbsrEa Kail way and Goal 
Company. Seam worked ^ feet, with ii hm-clay parting of 3 to fi 
inches. System of work! ng* room and pillar, with Coe L-cuttIng moehinca 
and endless rope haulage. The min« is equipped for a production of 
1,000 tons a day^ but it ia not worked to its full Opacity. The 
wmpany owns 66 miles of milwayi from r^thbridge to CnutU, 
Alberto, 
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Third 13 pnrt of the Bow River valleyp vhlsh is noiJeriaiEi bj 
GretAOOOua coal-bearing rocks. It forM a tuisio or trough rom^iEig 
approiicnatelj from the northern part of the Kananastis range, eouth 
of IstUode 51% Songitodo 115% in a northwesterly cUroation. Its 
total area h some 60 square milea. This area, altliongh small, contains 
much coal The rocks here have been much dwttirbed ; in places 
the seams assume an almost vertical attitude. Moat of the coal is 
bituminousp although some of the seams have Wn locally converted to 
anthracite. 

At Dklarsh'a mine, near the sonth end of the field, are two Beams, 
one about 1& feet and the other eight feet. Tlireo milea to the norlli- 
west of this arc several openloga into beds of workable size. At 
Canmore there are three McamB of 4 feet, 12 feet and 16 feet, respec- 
lively* At Anthracite three seams aro now bsing worked, two of a 
thickness of 4 feet each and one of 3 feet. All of these seams arc 
sicuat^l very near the main Une oE ibe Canadiaa PiuoiEc Railway, 

The measures in ibl-* field arc often fanSled, and the ssaiiia dip to 
tlio aouth-weat at an iacUnation varying from 15 to fiO degrees. At 
Caninore two of the seams are almost vorticah Tim field was firtt 
opened by the Camidian Atrthracite Coal Company in 1S^6 at Canmore 
and Aoihradte. 

Canitv?rtf Goff wry,—TiiU colliery is worked by the li W, McNeil 
Ciompany. seams worked which vary cDnsidcrcLbly in thickness 

from 3 to 6 fei^t, shaft ojid room and Miall method. The product of 
the mine is a gocxl bituminous coal 

—Operated by the H. W, McNcU Ortnpany. 
There afc three scama workwl which produce anthracite coal. The 
mine has an output of 100 tons a day. Both the Anthmclte and the 
Cantnore cclUeriea arc wituated ou the m tin line of the Canoduin 
Pacific Railway. 

lathe Edmontoa district there are several small mine« ope ratings 
supplying the needi of the villages and market centres of that region. 
This industry, however^ will certalaly grow ns the district becomes 
thickly settled, anrl may in time aii&ume great importance. 
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Ma.irmore-F$ nfiA Fields, 

Tills coal-bcnring arc* is sittmted op tbe Dastem slope of til^ niAip 
ran^ of tho Rocky Mouotains and oAtenda in width from Crowds Nest 
I^ka for a diGt^im of fourteen nLiles, lla soutliem limit 

wi>uld be almost latitude 20' and its northerii l^mudary not 
Ijeen di termined. 

Ill this field a section o£ the coal luoasunes observed at Oat ^Jouiitaia 
gave some 740 feet in wbick them am present 'll seams of an aggregate 
thiebiiess qI L^d feet 3 Lntrlies^ Until 1900 very little work had been 
done ip this field, bat. within the last three yearn the deielopinent 
of this region has been very active. 

JVajiX' This is operated by the Caafidmii Amerleftu Coal 

it Ceko Company. It Ls located on the east Hank of Turtle [nouiltain. 
SeiLiu worked n Lne to twel vc feel, dip S3* west Worked by ii main en try 
run in some 4poU0 feet. Output about oOO tons a day to be Lucreased 
shortljn The coal produced is an excellent steam coal though high in 
afih. 

LUU CWf-iffncir*—Operatetl by the United Gold [Fields of British 
Columbia, The mine is situated on Gold Creek^ three and a half miles 
nbove the town of Frank. A railway line copuecta it with the Crow^a 
Nest branch of the Canadian Pacific Itailway, 

Recently another importaiit eolliery has been orJdiid to these two. 
It is operated by tlic TatCfnatiotiAl Coal nod Coke Company^ 
Blainnom, and is said to be Fihipping, bat no particulars are at hand. 

EcAlde/i theao eoIHerie^i, a great deal of pwpeciiiig work has been 
dune in tho region, and from all appeai'ancea this coal field will pro¬ 
bably grow in iEupDrlsnee and become a great factor in the ijui^ation of 
fuel supply of the miulag districts, and smelting centrcn of BKtish 
Columbia and adjacent parta of the United States, 

BkITJSIL CbLUSDIA. 

In western Canada oo«d occutu in connection with newer rocks than 
La the east. Although Carboniferous rocks of great thickness are fre- 
f[U0Ptly met in Uie they are all marine depositii;, mainly limes- 
HtoneA. Swamps aad marshes which aSbrd the conditions giving rise 
to accumulation of vegetable mailer, producing coal beds^ existed in 
the Cretaceous and Tertiary tim^. In cha;racter the coals of British 
Columbia range from anlhracite to lignite, showing that the grade 
depends on conditions of metamorphism rather tlmn on age. 
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Fodf reoOigfliaied eonl-Heids tiiaj be oained^ but mlneml fuels are qoai™ 
known iti many other plac^ which have only to be worketl in order 
to receive iwagnition. Cylcmit 

The Crow's Keat PuAis Field. 

The Nanaimo Field. 

The Coniox Field, 

The Queen CliarloUe IdanJa Field. 

6^fO«c's yett Pass Fi^ld- 

This field ia situated immediately west of the anmoiit of the Rocky 
Mountains, which form the boucdarj between Alberta and the 
province of British Columhia, It haa a length north and sooth of 
about thirty five miles and a maximum width of thirteen mileB. An 
ajid west line pAsaiTi^ through ihe town of Fernie, divides it into 
two parts almost equal- On the west H is bounded by the Elk river* 
aad on the oust by the main ridi[»e of tho Rockies* About 230 square 
miles are underlain hy the coal measures. Coal was discovered in 
this district many years ago and the fii^t allusion to its existence in 
the Reports of the Geological Survey dates back to 18S3, when Dr. 

C, M, Dawaon approximately defined and examined the field in a 
preliminary way; however* it was only on the construction of the 
Crow's Nffiit Branch of the Canadian Pacific EaQway* a few years ago, 
that it became important from an economic fitandpoint. 

The coal occurs in the Gretaceons rocks j it is bHuminous in char¬ 
acter, and cokes well; some of the upper seama are eaid to pvrtake of 
the character of cannel coal, Tn a section of the coal measures of the 
arufs ift a thickness of 4 JOO fee^ over 215 feet of coal were observed 
in beds of from one foot to forty six feet. Of these at least, one 
hundred feet would be workable, and on tllia assumption, some 23,- 
600,000,000 tons would be available over the total area of 230 square 
miles. 

There ate at present thrro oollierieg in this field, working and 
producing actively. They are all operated by the Crow's Kest 
Coal Co, 

Coal CmJt CW/wrte#,—The Crow's Na^t Pass CSoal Ca was incorpo^ 
rated in 189T and opera tea these colHeries since that time. The work' 
ings arc Bituated on Coni Creek, about five miles frorn its mouthn 
Seams worked 10 feet, 6 feet and part of a 36 foot seam. They are 
entered by fcunnela. The mine is connected with the Canadian 
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Fficific Railwery by a spur from the town of Fernie. At this place 
there are at pre&ent over 400 coke ovena of the b«e-hiv6 patterop ia 
operatba. Production of this mine in 1902, 267,429 tom o! which 
about one half uBad in the production of coke. 

Mifiliil Coliiery ,—These workings are situated on the Crow's Kest 
t^ranch of the Canadian FaclBc Railway* Work has been done on 
eight seami which cntcrop herOj but at present there are three minea 
in operatioD and producing while the others are being rleieloped. * 

There are 200 coke ovona in operation, and 200 more under conatrue- 
tiou. Production of those coltierieft in 1902, 117,ISIS tons of which 
SO,000 were converted into cok& 

Aforrutes/ ^7o^/i^,^Sitiieled on Morrissey Creet+ about four miles 
from the Canadian PaciS^c Railway. The colliery ie connected with 
the Great Korthern Railway by a branch from Jennings, ^^ontana. 

Four mitioa are in operation at Morri^Hejp and a bank of 200 eoke 
ovens aro under construction. Production for 1902, 46,201 tons to Ijc 
iiiiLTCftSed greatly in a near future. 

Wfst Kaot^.mip^ 

In the Kamioops district of the W'est Kootenayp there are several 
occutrrcucea of coal and lignite in rocks of Tertiary age. Tlie moot 
important of these known outcrops is on the Xicola river, near the 
Cold Water river. A list of lioal outcrops in thii district was gi%’eji in Pr 
G+ M. Bawson's report on the Kaiuloope map sheet. Geological Purvey 
Report, part B, vol. VIIp 1894. In hU report for 1901 thj Provin¬ 
cial !Mineralogis)t for British Columbia mentions that work U going 
on In this ba$in but detailed inlormation is not available. 

y'oriJt I>*ork AV^dfl Arwr. 

The following extract from the Summary Report of the Geological 
Survey for IDOL is Interesting as mentioning a new discovery of coal 
in the West Kootenay District. 

**Tlie new coal Helds as they are locally called, arc situated nl>out 
twenty four miles above the forks of the East Branch on rhe Main 
Forth Fork of the Kettle rivor^ or about fifty-two miles from Grand 
Forks. Hcre^ as above mentioned, a tertiary outlier lies on the 
granite. The tertiary rooka conaiat of lufe, ash rocks, and a little 
shale overlaid by boi^ltA and other volcanic rdckR* Tlie fit>itexposure 
of coal on the west bank of the river occurs in a cOATse tuff filled with 
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fragments of vokenw rocksi, nnd cryiUla of minerals belonging to coai_ 
vokamc mck*. Above thie tuff is a thick bed of another filled n Ub 
boulders from the granite of the surrounding country. In the tuff Cohimhiu 
era littlo lenses of carbonaceous material, the remains of plants of 
'w'hich the form is sometimes preeervod and a thin seam (about an 
inch) of argillaceous material and coal. The tuS* have been some¬ 
what M)uee*ed. The strike w abont N, 2a’E, angle of dip 45° W. 

Tbo extent of coal bearing racks » not large as they are overlaid by the 
unproductive volcanic Hows and immerliately underlaid by granite 
which is exposed on the cast bank for the greater part of the distance 
between the two exposures of coal* Nor have they a wide areal 

extension, as the granite boulders in the river and iributory creeks 

testify. 

Colonel Iff* E* Linslcy* of Spokane, who examined the district after 
my visit, reports having discovered four seams of coal on the lower 
(Gilpin’s} claim* Of those the upper (seven inches wide) wan the 
largest and was separated from the lowest by IflG feet of tuSs. He 
also found the area of coal bearing rocks to bo extremely circum- 
>»cribec1. The coal is of vei^ fair quality, coking easily and well.’' 


Aan&iino CoeU Fi&id. 

Thin field is aituated on the Island of Vancouver, in the south¬ 
eastern part* Its area bos Ikoq catimnied it about 200 square miles. 
Two senins, at least, of workable thickneasare known but the moasureB 
being much folded and cut up by faults, it is very difficult to correlate 
thft bodi in the vnrioua partK of the field. 

The product of both this and the Comox areas is largely exported 
to California where it competes snccesafully with the coak pruduoed in 
the United States although handicapped by an import duty. 

Adwtimo Coffiwiaa.—Operated by the IVestern Fuel Company* 
who took over the properties of the New Vancover Cod Mining Co. 
This latter had been formed in 1862 and t«jrgani/.cd in 1889. lu 
output is the largest of the coal companies operating in Vancouver 
Tsland. Figures of production for 1902 art not available, but in 
1901, the output amounted to 584,826 tons. The collieries consist 
of the following workings. 

A’oriAyisW Cnf/i»y.—Situated four miles from Daparture Bay. 
Seam worked 2 to 34 feet thick; dip, 6 degrees; (forked by shift 440 
feet deep, and alope*at bottom 2,100 feet. System of working, long- 
wall. This colli^iy its at preasrit idle. 
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*\q. Jf lift ted Imtf n mile from tlio wljArfi* of 

^itminio barbonT. 

Sefttn work^ tli« ■ ft^rbaur ' ; thickness, 5 to 1feet; <lip^ 6 degeee«%. 
Sjutem of working, plilAr nod 

Hnuliige.^ — For haulage from the JevoU, which are in about 2 milea 
from the foot of the shaft, the company osea electric motoric 

VenLiWtlon by Guibal fan, 36 feet in diameter and 12 feet wide, 
Concectcd with the Protection Island ehaft which is usod aa intake. 

I^lnp^ naked lighta 

The workings of this ea tensive colliery are under tJie waters of 
N^nitiu* harbour and berteath tbe surface of Proieetiou ftfbnd^ The 
mine is i!:|ii.iE,e safe from invaaioii by water^ being pretecled by n thick- 
nc^of rock and earth varying from 400 to 1,200 feet between the 
workingH and the bed of the harbour. The pillars left in place amount 
to two^tliirds of the ongiiial Kcam, this large proporlion bdog thought 
neccMry to inauro wfety. They will be robbed at a later i^eriod. 

/ rv>t<cti&n Iidatid — Situated 300 yards from the fihippjng 

wharf and half a mile from Nntiaimo, 

worked, the ■ Uauglags^ * upper and lower. Thickness of upper 
seam 6 tod feet j dip G degrees, vertical depth of shaft to seam 670 
feet The lower 8e*m Li reached at a depth of 740 and is 4 feet 
thick. 

In the upper seam two ^loipes ha%'e been driven, SOO and COO yards 
reapective'y. 

System of working pillar and s^tall. 

Ventilation, — This ahaft is the intoke of the syntoin of ventilation 
which tak« in H^plansde rthaft, 

SoMlk^d CoffCery-^No, 3. Situated five miles from Nanaimo in 
the southern part of the aroo controlled by the Wci^tem Fuel Co. 

Sesni worked varies from 6 to 12 foot in tbickncMu Dip 6 degree. 
Vertical dcptli of shaft TiOS fe«t. 

System of working, pillar and atall. 

This pari of the Held Is very much cut up by faults and breaks. 

/farettvod i/iiv.—This mine is situated about throe and a lislf miles 
Houth west of Nanaimo. This was worked actively Home 23 years agp, 
and suWiuentlj aftjnired by the New VanedUvet Coal and l^d Co! 
who left it bne for ronie time. In 1901 work wo* rojumedat thU place 
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uad the produc^l for a oaupio of j-fEtini. The aQaiii warfeings ufo Coal, 
tbs wood slope oti n ^Lx foot !¥e&iii ftud a abaft wHk'h arc flow 
ci>niieot«d. Work hoTirev<)r, was diBcqitlmiicid in Sqiicmijer 11)02, O-iSamHa, 

Wdlinstmt Cetiury, Cratd^erry DidrUL^OptnXed by tha Wctlifig- 
ton Cvlliery Co.—Tha colliciy is an linportautpraducer. The w&rkinKS 
eotahit tit No. 1 «lo|Mi Na 3 slope, >Mi Iho Tonuel. The maia e<|Liip- 
menl of ihc colliery cojisisb* of fl<e niilwof l ailway, four lowniotirtf, 

3 DO wjel airai ctatiooniy engines el<*tfic power house, &c. The com- 
puny liB.1 whervea Hud bunkers nt Ijsdysmith, Oyster flsilwur. The 
work ot cerricd on by pillsr nnd etalL tigpres of prflductioii ere 
smilable for 1902, but in 1901 the output of tli* mine was 405,906 
tons. 

dtexBtiJnrt Coifiety—This is siluslcd in South Nspoinio District 
and IE openih^ by the Wellington Collkiy Co. Workwl by a slope. The 
eolliery is counectod by a short jmilwfoy line with the E N railway. 

In 1901 the output of the mine was G6,420 tom. In 1903 no work 
was carried on, the tolliery iMng allowed to remaiii idle all year, 1 he 
Wellington Colliery Go. whose olHces are at Victoria employ a -taff 
for prtvipectiog in ttnrj otbcr litilncte. 


Tbii field U ailuatefl on the iiortb-wciit of the Nanttiiiio from 
wbieh it in sciMmlod by the intervention of crptAlliiio rCK^Its. The 
Coinox arcji ha* probably a greater ejitentof prodactu o ineAsiim Llian 
tbe Nanaimo bald. Sfr, Ricbardiwn. late of tbo iSoulogical Kaney. 
cati mated it at 300 B<[uare miles, wlLliout taking into conffifkrtitioii 
the seaward flxtcniion. 

In a section on Brown Hivtr almost the entire thiokm^ of the 
productii^ niCMUiflM exposed^ amoanting to ilO feet. In Udst Js*c„ 
tion nino seaiu^ Oocur^ with an aggrtg^kCe thickneas of 16| foot. At 
tbo Union oiinca n aoction of 1 22 feet reveaU ton scams aggregating 
to 2^^ ftsutg tbs thicktAt being 10 feet, 

Weiiingtofi Coiiterg Ctimbvr^Aud Tmctt^ Vamcix Duirkl. —Tbla mine 
wjia formerly designated by the name of Union Mines. It U worked 
by tbe Wellington GolHery Co,, wbo also operate two otlier tniti« in 
the Nanaiino field. Tbe main workings constat of one ilope and two 
•fhaftsp worked parily by pillar and btall and partly by ]ongwalb 
f>eHiiia worked^ three feet and five feet respectivelyv Tbe surface plant 
consist* mainly of nearly 12 milei of standard gange railway to \liip- 
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plug wharfs 4 locomotiTesj steaiD saw paiil; coal waahprsj 200 befi^ 
hive <ioke ovetis at the mine beeida 70 at Union. 

This company nifiO carriea oa the inanulBCture of GffrbHckSp from 
the Gre^clnv id infid in coaiifiction with the extraction of the coaL 

Chariotie Island Fl^d, 

Thiti tield la in that part of the Cretaceous area of the province 
which extends over parts of Oraham and Moresby lalandsp on Iwth 
eide^ of SkidFgBle Sound. 

The coaU ar* anthnitcite and bituminouSi the foimer comparing 
favoumhly with that of Pennsylvania. In the ‘Mineral Wealth of 
liritiiih Columbia’ Ur, Dawson speaks of the Gowgitz seoma on the 
Skidegate oa follow^a: 

At Cowgitz, the Queen Charlotte Coal Mining Co. about 1871 
constructed a whart houaes, tmmwayp ifec., and attempted to work the 
coal seams which have there the character of anthracite, but met w ith 
difficulties in following the seams, of which some portions ware found 
to be in a criLshed and pulverulent state. 

* Though these eflForts were not attended with success^ the work was 
not carried far enough to prove that the eoal in this vicinity is not of 
a workable ebarntter. Further exploration appears to be fully jusii- 
fied by what ia known of the place * * * The beds containing the 
anthiucite are almost vertical, and it ia evidently on account of the 
disturbance and local alteration which it has aufferod that the coal baa 
parsed Into the condition of anlhraciter The beat seam found had a 
mAximum thickncas of a little over 6 feet, while a second outcrop 
showed 2 feet 5 incbEa." 

A bed 18 feet thick, of bituminous coah has been reported on the 
YA-Kutn River, tnldway lietween Skidegalo and the head of Maasofc 
Inlet. 

Means of coinmunlcalion with the cOMt, howeverp moat be provided 
l^efore this deposit can be ufciliaued 

In 1892 Mr. H. R Parrish, C.E. and il.E., late of the alaff of the 
Geological Survey at Pennsylvania examined some eoal orw on this 
island for private parties. After mentioning and describing some pre^ 
pecting w‘ork done at Camp Hobertoon, section 2 l>, township 5 ; Camp 
■Anthracltfii section 17 , towoship fi; Camp Wilpon, section 30 ^ township 
^ I he concVudfiS with the followmg remarks : 
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* With the knowledge I luxve of the ctMl regions of Penii^iyironin, 

Acquired there as a mltiiog engineer and on the geological stai^ of tint 
state itiDuat gratify you to know that in niy judgment you have the CiJiimhix 
beat coal held 1 have seen. Until I visited T had no conception 
such a valuable field existed on the Pacific Cosust. You posaees a 
liumlter of bfrfifl of uoitatial tliickne-ssp oontalniiig coals of superior quality 
suitable for all rcquireiDente. You have nnthrflcifcCp fii^t ela.sa steaiD, 
gaa and coking coals^ and a bed over ly feet thickj ex.cellent for 
domestic purposes."’ 


Hivor r^ytojL 

Of the other localitieii in British Columbia where coal has been 
obsers^edp the country in the Peace river region is likely to come into 
prommence if the projects now being diEeus$er] of the building of the 
Orand Trunk Pacific fiailway becume a fact. The Hne as it is now 
projected w ould follow part of the Peace ri%"er valley and would piws 
at a not very great diataiace froni the eafiioii whore Dr, Selwya and Dr. 
Dawson observed outcrops of coal. 

Dr. Selwyn in bia report on the Peace river country in iSTDj men' 
tions four seams of goo<l lignite coal from six inches tfl two feet in 
thickness as occurring on Peace river below the oailon. 

Aa to tiie coal beariug character of the couatryj Dr. Dawson expn?,. 
ses himself as follows : It would thus appear that while in Lho negioO] 
lying between tho Athabasca and the Peace nver% no coal seams suffi¬ 
ciently thick to !» of great economic value have yet been discoverftl- 
that coal and Lignite of good quaiity occur in two distinct series of beds. 
Wherever natural asciions of these occur in the valleys of rivers and 
streamsp coal in greater or less quantity is found, and the persistently 
carboniferous character of the beds, thus abundantly proven. Tbero 
can be littlo doubt that bede of a workable character exist in different 
pwrts of this district and will bo found by further search. 

The promising coal bearing holt of rocks supposed to belong to the 
lower sandstones and shales which run south-eastward from the Canon 
of ihe Mountain of Rocks to Table Mountain and the lower forks of 
Kne river^ probably extends still further in the same direction^ cros¬ 
sing the head waters of the Wapiti and Smoky rivert above the points 
reached in my exploration:^^ and forming the southwestern side of a 
synclinal in which the Upper Bfindstonca and shales lie. In this the 
coals reported by the Indians to exist CD the upper parts of those rivers 
may oocur.^ 

* Elc|i<irt of H. 1-1 PiwTiti'h, extTw^Ui which w«e piibliHhpd iti thtn ot thv 
of Mmf* for British Crjlumbia ffn- IKiflr p. 




C«>AT™ 

Bntifllk 

Otjinmbtu. 


Yukijik 

TeTditcrt-VH 


7& S CiEOLO&ICM, SCJnVEV OF CA^SSUX 

In support of these view's* it i<v intefestiog to quote the following 
Bection mejisuired recent It hy Mr+ Hugh Campbell wp ft snioll creek on 
the Peace riTer cafion.* 


Fl Jh.^ 

Blucstuilp. .. to 

SluiSe'^hh hiwd tiftiMl*. . 0 

10 

ilnr iblJC .r.r^, 

IiikpttirvcfkflitetaMJ^ 
C^qil, jpoisd.. -- 
Soft bine ebelo .... , . * r * ^ " 

aiefiHUiw* not aeon -..... Tift 

LimMEcinB ,...H.. .... 10 

Sendi^DC.0 
Soft iJale*. + ^ 

Cofll... __ 2 

Sbiile^ tfrpth tmnda ,.,.. + ^. ® 

Suijdabciii)^,. ^ ^ . ...... to 

Shale... _ ____ ..... I 3 

Cnnnt'l voaX ^ , ^ ^^ 1 

Shat*. . .. 20 

Coal..... . 3 10 

Sah4rtofie.^ . 3 

Shale . . + + 4 ........... . . 4 

San4*ton^ ................ 20 

+ ■! + ■>■ + '>«■■• + + I 4 

HSajid>tDDe .. ..... 10 

Shite __ X ..... o. 

Sand*tom*. ... ... . 20 

rr,... 4 

Shale .....4....,.. 10 

Himi iMnde... .. .... 30 

4 

Sandatcune... ................ 


Ft. Iti. 


Shale...... ........ 20 

fjiliiMitone.. . ..... . . ... 3 

L'ti-^een alnkta. ............. 3^* 

FoHilif Fiokk# KWkiJalHLm^. - - , ^ 

Gad.......... . ...... 2 : 

shiue,.,,., . ......— , y 0 

CmL............ . 0 ^ 

CaJoirttfina ihaJe , .. = ..... 12 

CoaL_ _ .. I 4 

Hard ehale . .. 20 

Dark PiheJt^. .... + + ^ ^ • tO 

Coal. .. ... 2 S 

Hard rock.2 
Soft dark etiale r— 2 0 

COAl.. ........ .... ....... 4 3 

Srkft clay . . 3 

Sliale .......... 0 

Liinrataae,^,, , 0 

Coal . ... ^ 

Shale ...... . . ...... r. +. ^ 

Coal....... . . 2 ft 

Sdsdetone... .......r.....- ^ 

Shale vnih hoftfifl- - --- & 

Sandeinne. .. r . 0 

Shale... ... I 3 

Cod. .. .. a 

Bawd... . 1 

Coal........,,,...,.-...... 3 

I>ark fhkftebnk .. 2 


The tnefuiure^ according to ^Jr, Campbeh, dip S. 30'’ E. at an angle 
of about 13*. 


Yokof Trbbitobt. 

LigtiUos and lignitLc coals occur in the Tertkr^ rock b of the valleys 
of the Yukon river ami of ibe Klondike river. On Coal creeks a 
branch of Bock creek, a tributary of ibe Klondike, a neara occote in 
which a tunnel 400 feet in leugih has been sunk. These work' 
mgs are ^iluftte^l sliout ^0 milea frem Dawson. The seani worked 
here consists of an upper part ol feet of hard 1iguiti% and a lower 
pert of 2 to 3 feet^ Siepamted bj n layer of clay about one foot^ Outcrops 
oF lignite also Occur on ClilT creeks whi h enters the Yukon about HO 

* FnMkk a itrivikt^ Irit^r conkmuuicatfd % Dr. Ik M. Aikki. 
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miles below Dawson. Between theise two oecurrencee other outcrops Cejii* 

liaFO been observed &% intermediate poiols^ and it bas been estiinated 

that this urea underLain by Ugnito eseeeda 200 iqunre miles. T^rritotr. 

On Cliff creek the lignite is worked yery Rcth-ely by the North 
Araericnn Trading and Transportation Company. The work inga are 
situated on both banka oE the creek, 1J tnilise from ita mautb. The 
coal is shipped to T>awson for healing purposes and ia also nsed by 
river js^teamers. The mine is connected with the shipping wharf by a 
narrow gauge raUway* 
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No. on 
Liat of 
Tnhlica- 
tiotu. 


Acmm Scotia aTid Yew 


106 . C»pv l>Aupbm dutricl. 

ICO- |»rt d Sydney ead St^ld. 

113. W^tem part of Sydney o«l €elHn 

iB4. Sheet 1 (Capo Ncmb parts oE InvemHui and Victonn counts Scale 

1 Ddile te 1 [neb. 


1S6- Sheet 2 {A#py B*y Slierth l^art d Vjctnria Cninty. Beale 1 mite to I inch^ 

1&0, Sbl^l d (PlroBant Bay Sheets parts of Inviiiiifri* t-mi Vietoria onuntM^ 

SeaJe 1 mile to 1 indt. 


Com. 


^ GROLWICAI. OF CANaOA 

137- SlMtli 4 ([hgCK&ukSbtr-i^), of Victm* Ctitwty, 1 mile to 1 mth, 

1S&- SIkvI 5 i Heflct-wmtcf^ of CheticKmi^ Rh-iir Sbwt^ 1^^ Allcl 

Victorii CVi3atL»». 1 Bwli? to 1 tsd^. 

189> Shr^l & [Xorth Cheticunp part of In venrns Coudt^n Scftl? 1 mriB 

to I Miciu 

190- Bih^t T (N'orth Bihon part of Victocia County. 1 milB to 1 Inah. 

191. Sheet & fH^.watere Margate Riv^r Shm), df loveroi-w atvd Vwto- 
ria CoUbtim Beale 1 mile to 1 iiihcb. 

19^ 9 Sooth ChetLearnp Bbeet]^ part ml Invumt^ CountyL Scajn 1 initial 

to ] loclk 

193^ lO^En^liHhtown Bh«t>i iiarta of Vitoria axn!\ tnv^me^a 0(iuntiM. 

Soalr 1 mWv to 1 iPeh. 

194- SheiH 1 X fMargaret! Sheet>t itartB of InvemgAa ikiird Vielorilk Oounti^ Scale 

1 male to I inck 

10^. Sheet 13 jEwidNk Sheetjp |Art of Vactorim Coun^- Beal* 1 milt to 1 ioeh. 

19C- S^hwi 13 (Middle River pArtv Ihvtirdesa nbd Viotorim CountLefti Beale 

] mile to ] Indh. 

107- -Sheet 14 (Broad Cb^^e Sheet), pert of Ih'hmwrtff Conti ty. Scale 1 mile to 1 moh. 

193. Slawt Ifi iWhycocoflULgh Sheet jl, |iart4 of I nverneM ^pc) Victoria Ccnihtkf^ 
Sdale I toili!* to 1 inch. 

109- -Shopt lO (Port H uod fjort of InvpniKfWi Coonty^ Scale 1 mLIp to 1 inali. 

200. Sheet 17 iLctch t^vitiond Shi/eiji^ jiarta of Hiclunond ami Cape Breton Cdan^ 
l\y^ Seek-1 niilb to 1 ipeh. 

201- Sheet tS (River l-Miy# Sheeth ].iarta of Rtohmand ami Tnvenkew Countii^i. 

Scale I milfl to 1 iDcL ^ 

2^02. Sheet Ifl (Judiqup Bheeth imri of Itii'erat^M Coonty. Scale 1 inilip hi I inch, 
203- Sheet SO |L^ArdoiBe Shret)p |«rtof Rtchmond County,. Scale I nikle to 1 inch. 

204 Shet-t 21 [Saint Peter SiKvt];, |iarU of Richmond and 1 iivemeiin Ceufltiee. 
Scale 1 mile to 1 inch+ 

205^ Sheet 22 (Strait of Camu Sheet!, r*rU o! Invemtea^ Richiuoiadp Auiigonishi 
and Cuyibonjugh Countiee. Scair I uLile to X inch. 

206- Slieefc 23 ( Anebat Sheetjp |iart of Rtchmond County. Scale I mile to I inch. 
062- Cafi^ Bauphin Sheet, iJ&rt oi Ca|ic Breton and Victoria coLintiea. 

053- Sydney Sh^et, |jarti ol Cape Bivton and Yictwia oonnttep. 

554- Little Glace i^y Sheel, port of Cape Breton oounty, 

230. Cumberland opal Sdd# SlMwt. 

32r Fictou coaI tifld. 
lOO. Indes map of Si •htighiB coal held. 

145. Grand Lake Sheet, N.B. 

132. Neircaitlfi Sheet. ^.3 « 

075. Map of ptm^i^al iiiinwal occurrenctl Itt New SrtismwtclL 
812. t'reSjininary tuap of ^pring^hiLJ coal Be]d„ 
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Briiuh Co^uniAto^ Manitolit and y^orth- WeM Tirninrits. Ojai^ 

MAfV. 

226- map of Oypreai hiLU and Wcxsi mmiDtdn districfa. 

158. l^x map of coaJ an4 in thfl Bow and Belly mv^n diitn«tj. 

17L CvcolOgiCal ma^t ol thn l&ow and,Belly rivBra diitiicta. 

348- (^wlogiial map of Northern AltiertA, 

234, CpofiOidit o»I baiiii. 

323^ ReotRLDaiBanoe map of a portiDEi of %\m Hodcy lUDuntaiua. 

804. Oroirraphic biap of lower ootitour of Turtle tnoyntaim >lAOiti]b«. 

SOB. Gwlogiral ekctob map of Blabmore^ Frank d«I lieldB^ AlbertiL 
QY-O- VflJlfiwbMii paa* twto, from EdibAntoa to Teto Jmnr C^Ih', 

87. OofiJ fLeldfl of Xuuumo Bind Comor. 

121- Coal Rot[ifi of Comuxi Nanaimo and Cowtloliin on VjtnocHkv^r and ajiljaoent 
Enlanda. 

130^ 140r 141. Queen Charlotte iaIandA. 

V07- ffeologlcal and tupogtmphical tnap of Croaa N^ Esoal Held, Ea^t Kootenay 

diilHctt BC- 


COPPER^ CUFFFH* 

Despite tlie failing off in the pnoe of copper from jin average of 
16:llT cent# per poond in 1901 to IP826 eeaU per pemnd m 1905, 
the production of thi& metal in Canada in 1902 ehowg an InCre^Ele of 
over 2'& per cent as compared with the previous jear. The total 
taIuo of the output^ however, is moch less, a falliiig off of 20 per cent. 

The total prodnetion in 1902 was 38,604,280 pounds, valued At 
#4,511,383, and made up bj proTincee as follnws ; — ■ 


Lba 

Quabec and New Bmciawkisk ____ ..... .. . 1,760^000 

OutArio.p . ... ....... Tfmrm 

Britsih .. -__ . + . 5iJ,tl3®,067 


Total 
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PiodLwticii>. 
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TahleIL 

Oor^b. 

ANKCAL FBOOt'OTlON.* 


Calendar 

Yhu-. 

Lbi. 

Incxwum 

or 

]>Gcn«4e. 

1 

1 : 

VaIu^ 

i 

lacw&Mi 

or 

Frio? 

Fouufl 

: 1 

IM. 

% 

i 

$ 

% 





3 



' 1 

1 cu 


^^60o,000 



385,6?p0 



j 1100 

mr. . 

3.260,424 

... ..... 

6 99 

36G,79fl 

'19,7m 

4-30 


im.. 


^332,440 

70 


BOII,3(» ! 

162 79 ' 

10-00 

im . 

i 

6^B®,r53 , 

i 

23 40 

838,341 

9,234 

omj 

13-TQ 

\m. . 

6,013,5n 

706,031 

U 09 

947,163 

10,312 

1-16 ! 

15 76 


S,33S.53l : 

a^0l3i,'JlSi0 

43-40 

1.149,506 

302,445 

2isr 1 

13 87 

im . 

! 

7.0^,2m : 

1 1 

1 1,341,646 

29 63 

813.580 

2)31,0!S 

! 

28 ’79 

11-65 

1853, . 

^m,m 

1.0(22..%1 

14’40 

871,800 

53,229 

&S0 

10 75 

1834.,...,. 

1 

[ 

1 ' ~ 

401,067 

' 

4 !H 

73G,5Jeo 

1JH.849 

16-40 

9 60 

im.. . 

7,^71,6331 

62.350 

31 

01,238 

*10,203 

13 47 

10-76 


5,3aa,E>l2 

1 

1,621,^3 i 

i 

26 36 

l,02l,0fi0 

135,733 

22 21 

, 10 -sa 

! i«w..... 

is^soOpBoa 

3,907,700 1 

1 41-60 

1,601,660 

: 479,700 

46 94 

11-29 

' 1B38. . 

11,747,136 

4,416,334 

33'43 

2,134,980 

r 

033,320 

43 17 

If 06 ( 

1 1833.,,,,^. 

15p07S,473 

2^666,661 

{ CM 

2,666,310 

529,338' 

24-37 

1 

ir-ei ! 

i : 

LB.^,138 

3,833,663 

i 

■ mm 

3,660,933 

410,603 

! lS-46 

i 

1819 f 

i 

i mi,. _ 

! ; 

SThSOTsOIB 


i 99 7fl 

6,090,531 

3,060.659 

98-84 

16 117 1 

1 1302.,,.,., 

3iiB04,^ 

977,240 

1 3-fl3 

4,611^^383 

l,585vl93 

36-00 

ii-oao 


Tba TH^u^Kin in Alhwather Tppt«i^|ja 4 hy tJit* OuntAin^ in 01^ 

«c.p jmnui^ And Hkippedr valarfjdbt tha p(i4ir1c.^L pHcv for tbcyeir for fine 

\n ^aw 


tke Above Eftbltp iEi£!T€u» ftte nhMjvm undprlLned. And daeit^Met in the 
ordkOAry ivey^ 
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Table Corm 

OOFTEA. 

Bipoirre oy Copyti «f Obe; Matte, eto. KscportA 


CsXtinJAr Ymt. 

‘s, 

Fbundn. 

VaItm^ I 

1 .... 


8 

203.800 
349,350 

137.800 
257.360 
1AS,457 
3^487 
348^194 
STi.iiaa 

»1,917 

mao5 

S8L,07t) 

sso.^ 

810,34-1 

UI80l008 

1,7-11,886 

3v4(M,988 

2,47$,610 

tm) . .. . 


im. ... *. 


1888.,, . .. 


im, .... ,, 
im,, __ 


I89L*.,,„„., __ 


18S2.._ . . 

■*■ 

1^93 --- 

.. 

1896.. ....... .. 

18116.. ..... 

1897.. .............. 

1888.... 

1898., . . 

4,7^SOl 

1,8:3&,338 

8^742,353 

H.O^eiD 

11.079.381 

11,871,7tW> 
2a,SJl,5^ 
83,488,372 
aG,08J,-l«t 

i™ _ _ _ 

ii»i,.,. . . .... 

IINH..-. ... 



Table ^ 

COfrm 

lEFOBtH or Flint, Olcl SciAT, Em luitnrti. 


FipChI Yivir. 

! 

LIxl I 

1 

! VaIim.-. 

Fines! Yc«r. 

L!m. 

VriTtr. 

1880.......... 

1881......... 

1982.. ....... 

1898.. ....... 

18SU . 

1883.. ....... 

1«SB.. 

1887.. ....... 

1888.. 

I8t!0..,,_ ., 
1890.. ...... 

81,900 
9,800 
30,300 
124,600 
4(v3llQ 
SSiGOO 
82,ODD 
40pl00 
32;8(M 
82,800 
112,300 

8 , 

%120 

1 1,1&7 

1,984 

20,273 

3,010 

6.96& 

9,607 

1322 

lt,62L 

1891.. .. 

; 1802. ..... , 

1893.. ....... 

^ 1891......... 

1896. 

1«96.. . 

1897.. .. . 

1898. . ....._ 

1900. 

1901-.,,,..,. 

I07,*i0 

84.^1,600 

1^,380 

101^200 

72,063 

rn.ooa 

49,000 

1,050,000 

i,mooo 

1,144,000 

^^1,600 

10.4^ 

14,8^ 

10,851 

7,387 

0,770 

9,220 

6,449 

80,000 

3$fiJ40 

180,990 

152,274 

imn/Cotrt^r, old jukI *ei*p ur in bloialtP ..... Dtlity ttm 
“ICoFtwriii pip EJTinROU.... .. 

Toliil, 1903...,,....,.,, 

i 1 

109,000 

1,057,000 

1,707,200 

11,878 

226^832 
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Itupfttti, 


TaP« 4, 


ComPr 

TMPOBfTft Man L’ KAtTDflFA 


Fiscftl Y^eri. 

Valuer 

|HAl> . . ..... . ... 


« 




ieS 2 ... 

......... .... .. 

..4., , 4 . 



230.235 

217,141 






134.^1534 





IK] ,409 



21B,420 




1 ^.?. 

im 





30^4^ 

4I)^21G 

BP f T 








472,6eS 

isn... 

T 

. ^ - 

x.>a*++ ■ 


fte3.r.22 






m^m 



458,7 IB 






17^401 

193S ., 





2 BI,G 1 B 1 * 





2 aa.. 22 D ' 






36l,5«7 

^m . 

l@9Q 





7M,AZ9 






l!) 00 . 

laoi 

...... ...... 


. .... 


], 0 fl 0 , 2 W 

901,045 





1 

1902. ^ 

Oepper in boltat Ian and icidn,. in COEK or' 
Otbe^Lse in ]c-DB:tlii notl^ thil^ € 

unmnnufactifiTed... .. 

Copwr, in EEripfi, wbodli Of plAteic, not p^n -1 

IHed Of EXBt«(Kr .... ' 

Copper tiibini; in IflttStha OOC tban Gj 

reot, anul ml ujlifttiftd, or otiurwilf 

iniiai^fjiOMirMl „, ^+ + + . l. ....... ! 

Oopf'V'r r^lkfA, fur iiBU in caUeo priaUng, 
patt^ by ouioQ printera tor use Tn t^dr 

own fftrETinefti x + a' 

Dniy. j 
yrrr. 

fl 

Fouud«- 1 

Ah&09,HK> ! 

ia>s&s;500 

10«,213 

1 

707,310 

307,423 

4^559 

13^3.33 

! 

1 

Coppor xnd mnnufftotUreq of 

XailOf, tReks,. riv*flrU and Ufcilff* or waahere.. 
AVirv, ikUin, lintpec] Of platMx +....» 

WirtoWh, iJto . rX.. . + +- . 4 . -.4.. ....... 

All OtkiiOr iiianufAoEuKBof^ N.O.F.... .x.. 

^ pxe 

15 » 

£fi N 

30 B 


7,454 

93.BH] 

47,009 ' 


Total. ^ 4 ^ . 


........ 

... 

1 1 ,£B 1 , 0 ^ 


X#w Kew BltUX^vrlCK: 

Bnini wiek. , , . ■ i_ i_ 

Tlicr* wa^ & BmnW pnoduction of copper in this provltioe bj the 

lntorci>loole1 Copper Oompanj^ at Uorchoater 


Quebec 3 

M tiftyol the copper production in Quebec wfi 4 derived from the 
pyrltoA orefi of the E^ABtero TowDship9r Statisticg of prodoctioo hicco 
1886 arc given below. 
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GBOIOOJC-VI- agfiVBY OP CANADA 


Comit, 


Oularii.^ 


Copras, 

ClVK^WC :—PftOtJL'OriON. 


CnlnidflU' 

FfHinda 

ViatuK 

iaa«. .... 


8 

S67p400 

1S37., .. .............. ...., 

2.S13r^000 

mM4 



»27,ror 

ia5«, 

&,m,ooo 

73ft,«I3 

mo. .... 

4.7l0p^ 

741,^ 

mu.. ... ... 

^40h7W 

633,469 

ijratJ..,.., ___ 

4,i^as,4ao 

3ei,DJ2 ; 

1 

1S93,_.„ ... 


480p343 1 

IffiH . . .. 

2,17^4^ 

m^m 

1889 .. .. .. 

2,242,402 

241,283 1 

IRWi ... 


261,903 1 

IJWT .. .. 

2,m,m 

Wf9,424 1 

1 

ISS8... .. .. 

2,10D,S^ 



t,632,6110 


im _.... ... ......... 


1 

360,413 

IMl .... 

1,627,442 

246,178 

19GG. , ___ 


mi566 

i 


Ontario : 

Tlie nickel copper orea of the Sudbury dultriot are rraponaiblc for 
the nu^jor portion of the copper production in l’)ntaHo in recent years. 
Tbe CanndiAD Copper Coopany and Mond Nickel Compnuj continued 
to operate their several propertieSi while the Lake Supenor Power 
Company earried on ei^ttinifjve development work at the Gertrude and 
Els^e mines. The total quantitj of nickel copper ore mined in 1902 
was 269,538 tons^ while the quantity treated at the smelters was 
211^347 tons. Matte produced at Mining Campany^e smelters was 
23,211 tons of ordinary matte and 2J<H> tons of Bessemer matte, 
Some of the ordinary matte was fprther treated and Bessemerized at 
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tbe OntArio SmetUng CotnpAn^r’^ works At Copper Clifif. A sidaII (Xki-i'iit. 
output o£ copper was aLso obtAiiied from tke Bruoo latfios. Ontaiiio, 

Tbe total conteiitB of copper in the ore^ matte,. ehipped, wu 
7^408^202 pouad^t valued at 5861 ^ 2 78j being slightly less than the 
output of the previous year. 

Statistics of production cince 1836^ are given In Table 6 following s 

Taeia G. 

COFFXJi. 


Oa^aBJO : —PfiOOtlOTION. 


Yijar. 

PuuuidSi 1 

Viillie, 

im....... ... .. ..... 


$ 

13,150 

im.r.. ---- 

1 


iSSli . 1 4 . p. . . . . * ■ . T . ! 1 



.. . . 

1,460,753 ; 


im...... . . 


2fXy,23l^ 

uei -- 


404.130 ' 

1802.*. .. 


2HMS 

1J*03.. .. ....... ... 

3,&ll,50t 

301,401 

im .rrr .. . 

5,307,67^ 

407,804 

.. .......... 

4,£76^337 

m414 

i99e...-«....... 

3,107^306 

3U.BO0 

laor..... . . . 

ES^500,m 

631,023 

usite...... . . 

ft*87&.2SS 

1,007,530 

_ __ _ 

1 5,7^^ 

1*007,877 

1 itwo . . . . ..... 

6,740,000 

l.OOJ.aib 

1 ■ .. .. i..... ■* ■ *. . . + 

3,030,681 

Ir^hm 

IMK. .... 

7,4CW,S0S 

801,078 


Euitisb CoLCTitfbia. brittnh 

Oclutnl. 

The production of copper in Oritisb Columbia in 1902 was 
lbs. or 14,813 toiifif an insreoee of 7 per cent over that of the previous 
year^ and nearly three tijnes the output of 1800. Owing to the lower 

1 &—!^7i 























COPPHU 

Blitifrh 

CVkltltoV^IL 






lOO a GEQLO^jICALi 8UHTET Of CASfAUA 

price of copper in 1900^ however the totAl value of the output for the 
year was less by over one million dolliars than that of 190L . 

Copper mlain^ in British Oelamblit pmctioally dates itQm 1^94, end 
statistics of productioti since that year are shown in table 7. 
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The following aliorb rf^port ^vlug tbe reaull of aa itiveatigatioji of Coi-ritt 
one of Gaioidtt'a best known coppor diistricta h reproduced from 
Samnrnry Kepoi-t of the Ceologm-al Survey Department for 1903. diitrtct, 

ClILOLOGY or TUR imOCE lEIXUe OI^RICT, 

At ihe beginning of June 1003 field work was begun in tbe Bruce 
^linoe District, Algoma, Unturio. Mr. Tbeo, Denis accQinpaniFd Mr. 

E. D. Tngftilt who h^wJ charge of making a study and a detailed map 
of an area some twenty miles $^uure, embmciug a district which is 
important from an economic standpointp on account of the attention 
now Iwiing to its copper deposits, and al^ofrom the presence of 

iron ore. The area comprieoii the lowinships of Plummerj Johnson, 
Tarbutt, ^fcDonstd, Meredith, Alierdeeu, Kehoe^ ^Mcilnlions 

Chenloy additional and a portion of the Uartleii river Indian reserve. 

The object was to study^ f^^ ^ conditions allowcdj the relation of 

the mineral deposits to the inclosing recks and their modes of occur¬ 
rence ; also to verify and correct the geological mapping as given in 
the atlas accompanying the Geology of Caniulla of Mr. E. D, 

Tngall undertook the careful study of limited minCraliKed areas, inves¬ 
tigating their lilhologyi, the manner of deposition and the exploitation of 
their mineral deposits In detail^ and to iSr. Denis was assigned the work 
of the niivpping of the general distribution of the rocka of the district 
and the topography reiiuired for the construction of a map, them 
were no mnpa of the district available, on a convenient scflle, the 
greater part of tbo Reason whs devoted to topographical work. AH 
the roads were surveyed with raicromoEer and railronii compassp soino 
250 niiloft being covered. The rock-esspOttUrca along these roads were 
also lucatod, tliufl oSbrding ik good akeletoii of tho geology, which 
howoveri requires additional work to fill in the gaps before eompletiug 
the map. Toward* the end of the seasoti, Mr. Denis joined Mr. Ingull 
and assisted in carryiag out the investigatlotis at the several points 
which had been chosen for detailed geological work. 

Tlie district under consideration, forms partef the typical Huronjan 
aiea, studied and mapped out by AIcil Murray in tb^s early days of 
the Geological Survey of Cnuadfl. The map^ on a acslo of eight milee 
to the inch, iei the atlEis which accompanies the Geology of Canada, 

1^^63, gives a good idea of the general tihfitribution of the rocks * but 
as the niat*?rial for the construction of the map was gathered at a time 
when the country was bush-covered and travelling through it dificult, 
it can bo easily understood that the geological lines require correction 
in places^ in the light of later observationp carriied out under more 
favoumble conditions. 
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The B£<|n#iic 0 of the reeks of tho HuroaLma seriesr m oWrved by 
Mtirr&y, toRother with his descriptions, will be found ia the Geology of 
Oansds, lSG3p but Eiaee then^ some of the members of the series have 
been the object of more thorough if]vestig;Btioix One of the prominent 
features of the formation Is the ‘ slate congtomerate^” which hfla boon 
divided in the Geology of Cnnndn into two members, the lower and the 
upper* The aggregate thicknofis of this rock has heon estimated hj 
Murray to be over 4,000 feet. It is similiLr to the ^ breccia congkaiet' 
ate ^ of the Temlskaming region, which boa been the subject of thorough 
mvestigation by Dr. Bai'low of thisdepArtment, Tbis is well described 
in, bis report on the Temiskaming region. (Ann. Rep. of the GeolrSurv* 
vol. X. pt, I.) Dr. Bftriow believes it to have had a pyroclsatic origin. 
The following an abstract of his description. * The rock is composed 
of a ground mass or matrix in which are embedded pebble^ cuid frag¬ 
ments of biotite gninite or granititer hornblende granite, djabnee 
diurite* ifcc. Tha^e vary greatly in size from small grains to boulders 
of SftecD Inches in diameter and even larger. They are very unevenly 
distrbuted throughout the groundniaTi^ sometEmes In aggregAtes^ iha 
individuals being very clo^e together, whereas in other places they are 
very sparsely disseminated, leaving hetween them wide interspaces of 
tho groundniafs. The granitite fragments are by far Lbo most abund¬ 
ant. This material is usually of a pink colour and coarse in texture. 
A thin section prepared from on# of the pebbles 3 bows the rock to bo 
greatly decomposed and to consist of orthocLasOj which prodouiiimtoSf 
with plagioclaao and mlcTOclino. The fetdepar is much decomposed, 
conao^uently turbid and filled with seridte, epidote and calcite; the 
bi-oillcates are almost entirely altered to elilorito^ The quartz is of 
the ozdinary granitic variety; it hiiA a somewhat wavy extinction ^ 
but does not show other proofs of having undeigone great straiD. 
Hornblende and biotite were probably originally present but havo 
been totally altered to chlorite.' 

The other rocks represented by pebbles in the groundmoss have also 
been studied ; the diabase fmgmeDts are fine-grained and show lunch 
decomposition. There arc also proAent fragmohis of greatly crushed 
and stretched felspathic quartzite^ 

The matrix or gronndmsss in which these pobhlcaand fragments hto 
eml^edded was found by Dr* Barlow to consist mainly of granitic debris, 
the fragments as a rule being simple mlnertvls with angular or 
irregular outlines, indicating that they were not subjecM to the tritur^ 
ation usually shown by constituents of ordinary elastic rocks. The 
minerals represented, as n nile^nre orthoclaeo, plagioclnse^ microclina^ 
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with chloTite, aericite^ epidote and 7/jiajte^ as magnetite ilmenitfl CorriCh. 

Aud pyritaj quartz b al«o present fr^ueotly showing pfononneed 
utiovcn oxtioctioD. 4i*trict 

Thb breccb conglontonite b tindorliua by a eeries of quartzites, fol- 
Bpntbio in cbai*cter, the textures of which varyoousidBrably from very 
fine grained, in placM vitreous quartzites, to coaree grained, almoet 
conglomeratic iu appearance. Overlying the broccin oouglomcpate is 
anothor group of quartzites, ilie lower members of which are abo fel- 
spathic. This arkoee character gradually disappears and the upper 
membora are vitreous non-felspatbic quartzites ranging in colour from 
dark purple to perfectly white, con saining iu one ca-se she red jasper 
pebliles which give rise to the red jasper conglomerate. 

Thb series of quartzi tes overlying the hreceia conglomerate has been 
■ divided into several individual members by Murray, who has mapped 
oui their distrihution with sharp boundarini). These contacts in the 
field, wherever observed last summer, were however not found to be 
vary well defined, but seen to he more of the nature of a merging of 
the rocks into one another, the character of the strata changing 
gradually. 

The dbtrict is traversed by belts of igneous rocks which differ greatly 
in importance, vaiying from qnlte small areas to othera many square 
miles in extent. The differout areas vary considerably also both in 
mineral constitution and texture. They are mentioned in thn ‘Ueology 
of Canada,’ but are not defined on the map of iho Huronian region 
which accompanie* it. Aa the mineral depoeiu of the district seem to 
he largely counecled with these rooks, it would he impirtont to delimit 
them and study them more cloeely than could be done in the gtuerel 
examination made of the dbtrict. A* a hrginoing towards this, Jsome 
forty thin sections of Bpectmena collected last summer are being made 
and will Itn esamined as soon as they arrive. 

These igneous rocks are roferied to lo the Oeology of Oannda as over¬ 
flows. Although the definite conelus-ion na to their being so or not 
cannot be arrived at without more field inveetigation, yet the evidence 
gathered so far would rertmnly iu moat cases aseign to them an 
intrusive rather than on overflow choractor. 

The region has received attention chiefly on nocoufti of ©ccurrencea 

of copper ores, although some properties have been prenpected for icon 
ores- The copper occurs in tho form of sulphides, the common ore 
being chalcopyrite, Bornite ooeurs intermixed with the chalcoKfrite 
in the ore, eapecially in the surface zone. 
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Witlrin the area e^JiiDiQed, the points at wbicL Dioat wotL“ Krs been 
done and which were iberiefore selected for atudie^ of th^ 

mode of occummce of ik& copper on>fi were The Bnice, WellingLon and 
Iduron Copper Bay, the Rotk lAke^ the Cameron and the Richardson 
inijie:}, Be^idetf these, a iinoiber of other propertitei were ejcamitied 
where only surfaos proupeeting had lieen <ione 

By far the most ex tensive derelopnaenta uiado ate tla^e of tha mines 
in the vioinitj of Brace Mines on the nhore of \jike Huron, about 
thirty Gve miles east of Sault Bte. ^iarie, Ont&ria 

Although thoHo iziines were recently reopeneiJ, their history dntea 
back over b[klf b ceatiliy', work having been coinlnenced in 1S4B, The 
iiiinea an* j^ltuato<i on a group of veins whose oiitcroppiogM ahowiog 
hr&t on the shorp at a point about a mile east of the dock at Bruce 
Mines^ have iK^d traced for Oi'cr n mite and a half in a general norths 
vFfejterly direction to the limit of the workings of tlio Huron Copper 
Bay mine. 

The veins are un questionably fia^ures in an oxtenFive area of, 'green¬ 
stone,' The bmil decision m to the exact nature of this igneouH mass 
and its retatiiinship to the surroundiDi; ^imentariE^i h a matter 
requiring further work in the held and microscopic exam inn tiona <if the 
rock specimens brought in. However an thy result of a prelim inary 
examitiatioii of a couple of thin scictione by pr, Ak Ts. Barlow* petro- 
grapher to thie departTuent, the rock would appear to lie uralite dia¬ 
base. A nuTuher of dykes of IV more conipact diabase cut both the 
general mass of the older rock and the Bcrfea of vsiiis^ 

The an*ft of diabase nlx^ve mentioned shows a width in a northorly 
and southerly lino of nbout a mile from the shore line to where the 
sediinentury rocks of the serii b hr^b ap|>enr. No boundaries were 
Jocatni to its extenBion. oast and we*t, a.-^ it passed outside of the area 
undf^T study. The large bKndr? closing in the mouth of Bruce Mfnea 
l)ay are also * greenstone/ but the shores of the western end of the 
bay being drift covered it could not be dotonnlned whether or not 
they connect with the main area of the maiuland to the north. There 
neeuiA to be a possibility that a belt o? qaBrti?lt 0 may Inter voce which 
has dpterniined the erosion of the hollow now forming the bav. 

Oti the northern side this grecofttone h followed by quartzite with 
which is oAHneiated a thio bed of luipuro ticneatoue. Near the westerly 
working of the lluroii Cupper Hay mine this limestone bed ssems 
to be cut off abruptly by the greenstone, although the actual 
contact must be iu the low ground intorveniog betwren the exposed 
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Buif^ces of the two rock^. The limestone can be tnvcetl prettjr eon- coitrd 
tinuonHly in n eestorSy diretitfen to the edge of the area examined* 

Onlv at onu place kowei^er ih the actual contacti e^posedj a wide Ji^trictr 
stretch of drift iiiti'rvening as a mle. At the point above rnontiocLed 
the contact bccidh to Ije dh&tinctlj an iiitru,sivo one* tongues of the 
g^een^tone cutting the limeetone. Much more precise exploration 
would bo i*et|uireiJ however to decide whether those rep rose ntd<! tonguea 
of a dyke cuLtmg both rCN:k% nud younger than both or whether 
thereby the intrUHivo nature of the wholo moss is to be considered 
proved. Passing easttrly from this point, which is near the road 
between the village and the CapudLiai P^ciJlo Haitway station^ it 
found thckt 41 compariitiveiy thin bwl of red and dark brewij i|uartzitca 
intervenet^ betwetm the greenstone, aucl the limestonej the latter show 
ing as a little ridge* Ectw^ea this ridge and the reck exposures of 
slate conglomerate aloug the nulroadp about half cv mile to tlie north, 
the section practically all drift-coveml In the vicinity of the road. 

Search vfouid have to Ije made therefore in the bush-eovered land east 
and west of this point for more centinoua exposunsfl ia order to w ork 
out the actual aut'ceasion of the seditneiiUrios lying to (he north of 
tho Igucoiis area in which the iniues lie. 

Without attempting to settle these yet ontatanding questions tho 
mala featurea of the ecionomk deposits at this point may be summed 
up as presenting a seriee of large tissure vei4n» catling an extensive 
mass of * greenstone/the latter being bounded on the south by ihe 
waters ol Lako Hurou and on the north hy the quarlxltoa^ limestone 
and lilato cengbmerates of the Hurouian series. 

In an cftsterly dircclion the soulhorn limit ai the greenslona hs 
shown toward the bettom of the oaigicra lobe of lirttce Minca bay, 
wdiere the white ^uartxitc of Mur ray 'js map comes in. The quartzite is 
continuous along the Eastern shore of the bay* where, however^ it k 
seen to bft cut by numerous basic dykes. 

The sodimentarles of the series are aeon everywhere in the vicinity 
of this group of miuH^s to dip i^t low angles toward lh+^ north. Along 
the ahore of Lake Huron, Jsowover, westerly from Bruce Mines bayi 
the dip k southerly, exhlbitiug thus the order aide of the anticlinal 
fold deacrilied and mapped by Murray, 

The veins worked in thk group of mirtCA eonskt, os previously stated, 
of hisaures, Thoy carry the copper In'^he form of different aulphides, 
chiedy chalcopyrite^ in ngangue of qSiSrti: ^places the ganguo is 

partly dolomltic, but the former luineraffs largely predominant ai 
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evidenced by the nmteri&E of tbo pileA bfOTaad the workiogA^ Near 
their oatcropa^ the veins said to have carried a higher perceotaj^ 
of copper than below, owir^ to the pteeence of bornite and ether rich 
sulphides of the metal. The presence of these iDincrida h probably 
due, HB Would elsewhere appear, to seeoiidary enrichment. 

A pr&liininary OKaminatJeti of the lower levels of the Wellitiigtoii and 
Huron Copper Baj workings showed chal copy rite with seme pyrite 
diBseoiinatod through a ganguo of white quart*. In the Wellington 
and Huroit Copper Bay mines^ the veinn have been worked out to ^reat 
widths, excavationa often reaching widtiis of 25 to 30 feet. Of course 
there are many places where the veins narrow'ed down to not more 
than four feet in thickness, but ten feet itiight porlinps ho accepted as 
an average of the thickness all the way through. At the o'd Bmeo 
mine the veins arc seen to be narrower and in the main workings would 
not average pa^vibly more than Gve feet. 

The totel length attained in the Bnioc workings would measuro 
about 2,000 feet, whilat the combined length of the Wei (ington and 

Huron Copper Bay mines would measure nearly 2,1500 fetL The 
worlciags at the Bruce attained depths of 260 to over 300 feet and 
at the Wellington the average of the depth attained in the workings 
would bo about the same although Bray s shaft waa put down to about 
1,060 feet. The area of the veins sloped ont^ as shown on the old 
plstia, would measure approximately as follows, vixi^At the Bruce 
^llne about 22 h 5,000 square feet which, assuming a depth of 300 feet 
for the mine^ would represent a length of say 750 feet of vein exca¬ 
vated. At the Wellington, etCi, a total measurement is shown of 
about 600,000 square feet, which would represent for a depth of aaj 
300 feet, an equivalent in length of 2,000 feet. In both cases, it nrust 
be bom In mind that these reprascjit workings on two main veins close 
together and parallel to each other os worked in th<^ two minefl. In the 
Wellington ie., mines, thene were known as the New Lode and Firo 
Lode. Thry paralleled each other for about 1,300 feet, but Joined 
together to form & single vein at the east and western ends on the 
workings. 

The westerly part of the Bruce workings ai^e situated on the main 
lode and its branchc^i for about 1,300 feet, whllu east of thin, for 
about GCM) feet, the tluel excavations are on two veins, known as the 
Trial and Dodge veins. A good deal of proapecting work waa done on 
iidtior veins and bmnehes in the vicinity of these two chief minca, end 
^ in veins which outcrop in the 4,000 feet of distance intervening 
between the Bruce and Wellington workingj, but much more develop- 
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m^nt wiU need to be done befora tha cj nation ait to the pratti-nal coii> Ooithvu 
tmulty of tbe aariw of lisffiares Eiod their profitable nature cnxt be rniMa 
An exenvatioD called Tnylord’s shaft, from which it was eahj 
aome teat drifta were riizi] woj? tjunk about midway of the dtstanee 
between the two mioeis, but nodetaiEs are aTaiEable os to the result^ 
attained. The partienjara given above refer to the work done during 
the first period of the history of these mines by the We^t Canada 
Copper tJoEiipitny and its predccesgors. The period ended w itb the 
final coasRtion of u^ork m When this company was working at 

its strongest it employed as many as 3S0 men^ aod for the period of 
years from 1358 to 18?5 produced about 87,378 long tone of concen¬ 
trates having a total content of nearly 7,500 long tons of copper. 

Valued at over $3,000,000, The average price received for the copper 
during this whole period of eighteen years would thus be ?=oTnavfhat 
over 17 cents per pound, ^ince 1858, hewevor, the price of thin metal 
has fallen of* considerably. In that year the ooni|iany obtained nn 
average of c^nts per pound for its copper, whereas the figurna for 
1875 show an avemge value fur their product of less than 16 cents per 
pound. When the present company bought the minoH a few years 
ago it reopened them and aonio further work was donOt of which, 
however, we have os yet no complete data^ At present nothing is 
being done other than to keep the plant and mine^ In order. In con¬ 
nection with the upemlioiia of the present company, the mines have 
been fully re-equipped with modern machinery for mining and orO’ 
dressing, the mil] having a capacity of -iOO tons per day. As it is 
intended to give full particulatn of this important group of mines iq 
the eempletia report to follow later, nothing further need be stated hem. 

The final failure of the first attempt to work tbeae mines seema to 
have been due to a variety of causes, many of which have ceased to be 
opemtivo with the program of opening up ol the diatricL, and it be¬ 
comes a question as to whether successful work could not again be 
carried on with careful management and the improved plant and 
methods availiible:i 

The Rock Lake tuine ia situated some fourUson miles north of Bnics 
Minois village. It k etjuippod with a complete mining plant, including 
hoists, air compreeisorj drills^ et-n, and with a mill ’with a capacity of 
100 to 125 tons per 24 hours. The latter is F^ituatod on the shore of 
Rock lokfl^ nearly two miles west from the main Ehaft with which it is 
connected by a Lraiiiway+ Traiutportalion is afforded from the mtl) by 
the Bruce Mines and Algoma Railroadi^ which cotinccta with the 
CanadiuH Pacific llailway at Bruce Miuee station, with aji oxtensioit 
to the lake shore at Bruce IMines village. 
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The ore consist'i of chnicopjrite with some boriiito, in n gnogua 
ooDS [sting mostly of white qonrtz witli whieh is int^rtnixed at pluses 
a good d^l of atikoHi^p tbo oehreciiis decompoisltion product of the 
latter constituting » markefl feature of itio outeroppingB at placed. 
The dovelopoieiit^ made are si mated alailg what appears to be a 
shattered swne at the contnet of the red quartzite and the ^ upper 
slate conglomerate^ of Murray^ The quaptdte proper extends tor a 
width aerosol the strike of about a mile southerly^ and the ‘ elate con- 
gloinc'nite+’ etc.|i about an equal ilistanco uprtberlj^ The w^jrkings are 
sJtuate<l along a narrow subsidiary valley about half way up and run- 
ntng lengthwise of the hilli^ of elate con-lomentto flanked with quart- 
idte which rise to a height of some 400 or 500 feet above the level 
of l^ock lake. In the vicinity of the mine buildings and main work¬ 
ings the width of the zone of shattered quartzite cxpoiM?d ib from 500 
to 7u0 feet. Passing northward, this bi followed by a belt of greca 
schistose rock, showing a width of outcrop of about 400 feet. For 
about 400 feet further there are no rock'cxposurea until the foot of the 
northern ridge is reached, where the typical ^slate conglomerate^ 
emerges abruptly from benuLth the cover. This h^]% exhibits the 
charactoriKtlc features ckfiwhere found of well roundeci pink boulders 
and pebbles of granitic rock, jsc.p scattered throughDutAdarkgreenissh- 
grey mstrix of slaty appearance. 

The veina worked in the main shaft and eonneeted workings are in 
the s hiatoso belt, fithcr less extensive workingsi to the south of tlie^^o 
are in veins in the shattered quartzite acne- It Sweras probable that 
the Bohinmso l)clt above mentioned i-ep regents merely a portion of the 
^slate conglomerate^ in which sebistogity has been dnveloped by llie 
dlHiurbing force that at the same time produced tho^riesef veins and 
shattered the adjacent quartzite. 

The general dtp of the formation is noutherly about 25* although 
near the mill there h evidence of a somewhat steeper dip in the flank¬ 
ing quaiizite, followed in aj^ecnding the hill northward by a flat anti¬ 
clinal and eynclinal fold before reaching the main riiige of slate con¬ 
glomerate. 

A cotnpnralively small dyke of greenstone, niee.Htiring from 100 to 
150 feet in width runs wjtli a general north-weslerly sirike roughly 
parallel witli the general trend of the veinp;. It lies abejut 100 feet to 
the »outh of the main shaft, and at the west end passes close to the 
north sida of iho mile. The developments made up to October, 1903, 
consisted of the main shaft and workings together with a considerable 
amount uf nurface development for a distance of some 1,500 feet east and 
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a emmb«r of te^t pit&t aton^ the same general direction westerly for Ouppkk 
about 0 . mile and et balL At the most of thfloe points oro has been 
exposed showing ohalcopyrite d-esseminated through a quartz or quaitz 
and aiikerite gaagne. Of the mlationsbips of the veins to thoae wi>rl£od 
in the msm shiifi:., bothitig eould be dehnitely stated witboat still 
further detailed mapping and study,, owing to the diaturbed eoudition 
of the foreuation preAdouBly alluded to. 

The main shafts which Is practically vortical at tUo date of the lost 
visit made had attained a depth of 400 feet. From it, Jovele had been 
driven east and west at depths of lOQ feet and 20Q feet^ testing the 
vein for a length of nearly 600 feet. At the bottom of the shaft a 
small crosscut to the south reached the main vein at about feet, 
which had been followed west in a drift for about 30 fect^ The ore 
mined was being taken from Etbove the second level, the stope^j exhibit¬ 
ing a width of about 20 feet. 

Apart from the small dyke alre-ady mentioned, the only Intrusive 
rocks anywhere in the vicinity are represented by two considerable 
ranges of greenstone traversing the sedimenlarj^ at distance^^ of half 
a mile north and-south of the mine respcsctively and with a general 
trend parallel to that of the fonceation. 

About two and a half miles north^esat from Desbarats station on 
tho Canadian Pacific Railway (Algoma branch) ia the mine known oa 
the Cameron or Stobte. At this place a fissure v'ein ia seen cutting a 
ridge of red quartzite. On this vein a shaft has been sunk come I&D 
feet in depth from which, at 100 feet down, have been run drifts east 
and west totalling in length about 190 feet. The outcropping of the 
vein to the east of the shaft is not visible, being covered^ but it has 
been stripped west el the shaft for a dlctauce of 150 fcet^ where It 
ran^ under the deep soil of the adjacent farming land of the valley. 
Seventeen hundred feet further west on the rocky riiiges opposite the 
mine, small surface working have also shown the exlEtenco of ore. 

These are roughly on the strike of the Oamenon mine vein, but whether 
they are to be taken as reprasenling \Ut Rctual cxtensicin or not b 
doubtful The outcroppings near the shaft show a composite vein of 
about four feet in width, the ore being clial copy rite in a gaogue of 
white quartz. Some specimens show plainly surface change of the 
chaloopyrito to bornite. The vein in the workings shows a dip of 75^ 
to the south and a width at places of about 12 feet made up of eubor- 
dlnate branches wilh ^hon^es' of quartzite^ 

Following the quartzite ridge southerly for about 700 feet, several 
small greenstone dykes tut across the quartzite in a direction roughly 


no ^ 
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p&nilEcl to that of tb^ vdin. About 600 feet fioi'tb’easterlj from the 
fihaft A warfiflr ^reemtooe o-Dtcrops in one dr t^¥o pkoe^, about on the 
ran of a belt of the saielo iwk visible i¥i the ridge^s ofi the other lide 
of the viiUey, where it sboirs a width of at ioaet 125 feet. If this 
belt is actually contmuous undcrneiith the toil of the vjUlej, it would 
thus poAa aVjout 400 feet nortli of the vein and with a couree gene^lly 
parrallel to whilst the emaller dykes before meiltioned would proba^ 
hly repreaeat tongucfi connected witn iL The mine ia ec]nipped with 
power drillfi, hoist and pumps suitable for carrying on development work. 

The workings known as the KichardtjOn mine are Aituaced abont two 
Euileaaad half north of Desbamta village near the south-east end of 
Defibaratfi Jake. These consist of * small prospecting shaft and a 
number of shallow pits and trenches extending over a distauco of about 
thr^c^unrters of a mile along the Ntriko of a ooriesof gri^nslone dyketi 
which cot the jasper conglomerate of the sedimenEarj series. The 
evideacea of the intrusive nature of the greenstone are here very 
marked, long narrew strip;? and leasee of the jasper conglomerate being 
included in the ignehus tnaJss. Some of the mining work done liere is 
altogether in the greenstone^ as In the case of the beforo mentioned 
ahnft,^ Here, oh so frequently observ^able elsewhere in the district,^ I he 
nMjfc is much decomposed and the r^ulting ochreous materiat has 
stained i^ giving a very temp Ling ferruginous appearance, whilst in 
the jointing, eta, it has at timeA consolidated to fotTn fairly gwl 
hematite ore. Most of the treiiehing and test pitting east of this shaft 
has evidently been done vid:h u view to the examination of the coatacts 
along th&ae inclusions of jasper oonglomerate. At all the points unc^^ 
vered, the ochreous materifll and stain were tnneh in evidence and at 
POEUe pointe a little chalcopyrite with malachite stain show the presence 
of cepfjer in small quantity. 

The Stobie iron mine is the oldtr diacoveriea of the Jiatrieu 

n is eituausd near the eud of (iordon Uke, The openingg 

inode coneist of a rock^cut in a ridge of white i^iiKrtrrite, runio to eatch 
a emell vein of hometite averaging about five feet in width at the 
outcrop. In the face of the bluJTthe vein in going upward splits into 
two branches, each about three feet thick. On the bare rock surface 
of the top of the ridge it seems to be »preneDtcd onl^ by a number of 
small striiigere of ore. hrom the end of the open cut, a tunnel has 
been run in, but this is now closed by a cave-in at a distance of elnui 
30 feet from the meuth. 

It is aaid that several tliou^nd tone of good om were ehippEd from 
this opening mnuy years ago, a statement which Is borne out by the 
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of ^topo (kbov« tho tyniie]^ nkeosuriog fi^bout 30 feet id 
Length bv 50 feet in height, and L:iaving a width varjing frottj 3 to 6 




district. 


The quartzite haa a atrilca at thi$ point of N. W.^ and dipa aljout 
45” to the liouth at the bottom of the ridga^ curbing over^ howaver, till 
the dip Ealrtena out to about ‘20' on top. Alx>ot a quarter of a mile 
to the ftorth* an eaat and west ridge of groetiatona rt^m up^ repre- 
eentlDg evtdeDtly an intruBioii through the quart^te^. 

At a zminber of other points id the diatnet exploratory work ha^ 
boon done on ferniginouB outcroppings of a eoiuewhat BiDiilar nature, 
either la the greeDstone or m the inclosing rocks near the eontactv 
These places show all grades of material from oclireeus staioed rock 
to the oojjsolidated ochreous product constituting specimens of good 
hematite. At none of the points visited, however^ had anj large bodies 
of iron om h^n proved to exist. 


GRAPHITE. 


GBArnni. 


The production of graphite in Ri02p {nduding crude and rnaniifac- 
tured products, was according to returns received 1,095 tons valued at 
®38fc300. Thia output vim derived from the operation of the Canac^ 
Faint Cb, at their mine near Fair villa station^ Kew Bruits wick^ the 
Korth American Graphite Company at Buckingham, Que., and the 
Ontaria Graphite Co. at the Black Dontdd idido, Brougham township;, 
Renfrew county, Ontaria 

Stati'^tics of production, exports and imports are given id the follow- 
iDg tablefl:— 



GajLtJiiTE, 

; I Ptodqction^ 

fixporti- 

r. ■ 

k ' 
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<^ix>uaoiCAL gunvAV or cm^a^a 


TAflta L 
GHArmn. 

Annual PBOi^timds. 


CaWfuIat Y^iai', 

Tcjha, 


im __ __ 

500 

#1,000 

18^. ......|^■..^■^4.4*4-l■P + -l■-l+T1■^T 

m 

2,400 

iflafl . . 

150 

1.200 

ifiss ..,*.. . . .. ...... 

24^ 

3.100 

1890..... . .... . .... 

\7$ 

5^200 

IWI, . . . .. 

SfiO 

l,fl00 

I«fl6! .. . 

167 

3,703 

lf^93..... , . i. + + + + ...^. ... 

nil 

^il. 

law* . .. 

3. 

223 

1^..... **,.* , ..... 

220 

6,150 

ISW,,. .. .. 

133 

t,15G 

IW ... . 

430 

16.240 

isas- _____ __ 


K^GOS 

ijSS . ... 

1.130 

24,170 


lArn 

31pOIO 

llKtl . .. 

2,210 

38jeo 

line. .. .. 

i » 

i,0IB 

28p300 


* ExportJt 


Tablb 

GitAPnira. 

EiicpoBm 


C-AlFrE^r Yeti, 

Vnlmu 

CnlmtlAT Yehf, 

Vftiuo. 

1880 .... 

3,1117 

l.OflO 

538 

1,529 

72 

3,052 

38 

2El 

lOUffl * 

# 4^833 
0,480 
4,325 1 
iao34 
22,430 1 
0i,M6' 
3!lltr2 
24,830 

1B87. ... 

IfiJlO 

1888 ... 

1889., . 

1897 .. . .. 

1JS8... ...... ,, 

1 im . .. 


1801 .. ,, ,, 

....... .* 

1000.. 

1892. .. ... 

iimi.,....., ......_ 

1893, ... 

lorei. ^ ^ . 

1894.,,. ... 


.. . . *..... ... 

Cwl. 

17,722 

#23,007 

1,742 

#24,830 

1 >[fcnuFACtuTvri erf.. ,, ...... 


^ ^ 
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SBOTION gjf MJN£a 


iia s 


OuPHm. 

luFOKm Op Raw asu ilAJfUPAcrnraHD 


FmnAL Yfah. 


IfiSO... 
1881 ... 
1882 .. 

1883.. . 

1884.. . 

1885.. . 

1886.. . 
1887 .. 
isaa,,, 
188U . „ 
IKM.** 

1891.. . 
181^2... 

1894.. . 
ISSfl ... 
1896. . 

1897.. . 

1898.. . 

18m . 

IMO... 

IWl... 


« * 4 4- 4 i -I 


■F i + TI 
«■ <■ >■ + F 4 H ■ 


j.j.ii4B-4+ + i-BPB<ra 
!4+ ■■■J F-iF-i'-i 


Pli^mbogo. 

MunufacturGd of 
plutnbogck 


Bkek]«ul. 

OthfirMaou- 

81,077 

; 8ia.055 

*2,738 

3,479 

26,544 

1,3«S 

lp028 

3*147 

1 2c,m 

3,181 

1 turn 

2,141 

2,891 

34,062 

3,162 

a7£9 

24,487 

2,8ce 


23,211 

1.408 

4,020 


2,830 

a802 

7,824 

22,m 

a.™ 

11,852 

21.780 

a44l 

7,317 

2;988 

^ 10,278 

30vflua 

asm 

30,301 

1^500 

^085 

a393 

1^595 

28,061 

2.177 

1T,6!4 

1^680 

2,580 

18,923 

21,988 

2,805 

18,434 

19,407 

1,400 

i7,m 

30,674 

1,802 

19,688 

32,m 

4,079 

21,834 

80,490 

881440 

4,487 

22,078 


2&vfl46 

43,680 


t30,4GT 

8Jfi,021 

28,635 

83,640 

820,467 

|4^EIK 


1903 H 


Fluinbofla, not ^rmindp ic, 

BlKk-lMd..... .. 

Flumb«^ Hnd 

tDMofAciiinfl of N.£3.. 
Cmdbkv, cla^ or 
8® ■ . ....... 


Tot*l, 1962, 


tHaty. 
10 p.D. 

20 H 

25 N 


GYPSUM. 

The production of gyp^utUp pUoter of Pniis, etc., in Gniuidam 1902, 
roAched a total of 23^,699 tons mined &l ®379,479, or an average of 
61-14 per ton* Compared with the ptovioug year the output ahowa 
an mcmeae of 38^246 tons oe 13 per cent in quantity and 619,129 or 
over 5 per cent in value. 

13—8^8 


CHAPHTT*. 

liuportflL 


C^TPqUUi 
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Gmru. 

PtodacticHL 


The production waa m&de op follows 


I 

Ton», 

Value, 

ValiHs 
per Toil. 

Cnidfi tityiwuni 

31fi.226 

4pMl 

|2SU,«6l^ 

2»,370 

7$.m 

e m 

iSOO 

Cdcilwa «vJ Jaivd pWttr, . 
PluU<r cd FimiLiid temalba........ - 

aa^soa j: 3370 , 471 ) 

3 1 14 


Thf‘ piovinco of Nov* Scoti& is tbe most important producerp with 
an output of 20&p037 tons which ia practically nil crtldo^ypaum. New 
Brunswick ranks next in lQipOrtu.iicCp with an outputi of 134,041 tonai 
a part of which is plaster of Parb, In Ontario and Manitoba the 
production was 1,917 tona and !,5!>4 tons respectively, gypaum ha^iog 
been mined in the latter province during the past two years only. 

Statistieg of production, exports and imports, are given m the follow-^ 
ing tables 


Tabu 1. 
&Trsrni. 


As!fT<Ai l^fiooL'cnos. 

r 


Cal^iiclaT Y^t. 

ToBfl. 

Valise. 

Avfrvgis ' 
Jjfiw 
p«r tciEC 

leea.. .......___ 

imfioo 

3173,742 

1 1 19 

1987........... 


157,277 

1 02 

1883 .. ..* .... 

475^837 

1T&,»D3 

1 01 

i3sa,,,, 


90S,i08 

0 se 

laao -.-..... 


3H™ 

0 38 

I8!0l____ 

903,000 


1 01 


241,049 

341,127 

1 00 

im.:.. .. ..... 

192,15G0 

198,150 

1 02 

19iM. 

mfiai 

mo3i 

090 

1805-..,.. .. 

230.173 

202,008 

e m 

ifloe. ___ 

307,032 

178,001 

0S9 ' 

1«9? .... 

233,091 

2|4pC;31 

1 02 

leas. .. 

210.2fl6 

2S!,515 

1 OG 

ISM, . .. 

244,080 

, 257.3SS9 

1 OQ 

1900. . . 



i 02 

liWi....... .... ...... 


3101143 

1 15 

rXova SMti*-...,....... 

.306,0S7 

101,425 

0 9fl 

i«wmJ Bnnuwick.. ..,... 

124.041 

179.153 

1 37 

.. 

1 lpW7 

' 7,C£)U 

4 02 

VMMitMbUr,. 

1.5&4 

; 20.302 

13 00 

Total, 1«H.....,.,, 

333,090 

379,47^ 

U 

1 14 
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fiECTtON OF H1!7^ 


IIB S 


TaSLE 2 . 
GlTfiCK, 


pftObT3CTio>r Acm^m^a to Grade of PBaDtJcTr 


Calekdar 

Cin/uc QtpsViL 

CaLC.13CU> asd 
hAnn Flabter. 

PLAmot or Paiuh 
A iP Txbba Alra^ 

Ykar. 



Value 



Yoluv 



ValiH 


Tobo. 

TaIm. 


Tana. 

Valu*. 


Tciiui. 

Value. 




9 

$ t 


s 

t CL 


9 

S 4, 


328,416 

187,010 

0 8^ 

i,m 

4.753 

243 

0,819 

51,0f.O 

5 63 

1898...... 

308.091 

174,415 

• 084 

1,583 

4,574 

2 09 

9,613 

53,490 

5 57 

im.. ... 

23%@19 

196.061 

“ 0 85 

717 

2,246 

3 13 

10,OC19 

56,S6S 

5 01 

im. 

340,670 

390,323 0 05 1.533 

4.606 

3 16 

O.fpOS 

56,8B&j 

5 GO 

lOOl . 

389,286 

S!W,fl77i 

. 0 54 

a,iKi 

14,674 

4 U 

10.374 

85,957 

B 56 

im. . 

319,226 

sw.fiesj 

j 0 B9| 4.541 

28,379 

586 

13.533 

T0p438 

5 02 

1 


Tahli 3, 

Gtkcil 

AkKUAL PBODFOTIOTf it PanVlKdl 


Oaucnraii ; 
Year. 


18S7„ ... 
1833 .. . 

1889.. ... 
1^. 
mi. 
im 

im. 

IBSG 
1R% 

1397 

isfti.., 

18119.. 

11100.. P 

mi. 


f 

1 Nova SkKmA. 

NbW BUL'KAVriOIL 

On'taSiOl 

Tmus 

' Value. 

Tudi. ! 

i 

Value.: 

1 

T(Hia.| Value. 


5 


9 

$ 


110,8^ 

124,818 

1SL28& 

10J.W4 

187,019 

10^704 

1^800 

1A0,809 

laO^JiOO 

16WS72 

132,060 

120.7M 

mm 

mioS 


116,8(6 

m3B0 

154,3721 

153,»6 

170,021^ 

144.111^ 

147,844; 

lllpSSl 

121,754 

106,010 

102 , 0 » 

106,838 

136.917 

131,433 


29,103 

H^eo 

49,660 

39,034 

30.011 

39,709 

3B,fn6:. 

66.&49I 

67,137 

82,6581 

86.0^ 

116,793 

II3;3!4 

121.595 

mo4i 


29.216: 

48^764: 

49J30 

50,966 

S3>!t96 

65,707 

41.846 

49,300 

68,m 

69,934 

118,119 

ISl.TW 

irpl.MC 

145^050 

1K1790 

I79plfi5 


0.990 

6^709 

7,8831 

O.U50O 

5,4i60 

i330| 

2,369 

2,430 

.9,306 

1,461 

lt<W| 

ipoao 

lt03& 

lt604 

1.&17 


n,7ifl 

10,300, 

13,128; 

3,976; 

IfKSOQ, 

5v3£K) 

lO.lOS 

6^197 

4,^0 

7,78ft 

4,991 

4,201! 

49781 

4,331 

9,693 

7.fi90; 


MA^mofeA. 


Tcnu, Vduv. 


990 

1.654 


7p»09 

20,392 


Gtpsihi. 

ProdiaeliDii^ 


15—fl-8J 

























































lie B 


Exportfl^ 





GEOLOGIHIAL SUkVKY OK CANADA 


Taeli 4. 

KzpQPfm OK Cftopm GrpflOH. 


ObI^d. 

djif 

Year. 

Nova SooTut^ 

Bbc^rwioe. 

OSTAllO. 1 

Total 

Ton*, 

YalUirtv 

Toqa 

VaJiHL 

Toiul 

VbIiHu : 

TsitLA 

y*liiB. 

1BT4 
IBTB 
187C 
IIJ7T 
ISTft 
1870 
1880 
1881 
vm ' 
iJtea 
1884 
18W 
lS8d 

1887 ' 

1888 

1889 1 

1890 
1^1 
1892 
ISLG 

1894 

1895 

1899 ; 

1897 

1898 
1890 

1900 1 

1901 
IJtOB 

07.830 

80,085 

87,720 

lOfS.t^O 

88 ,®! 

125.885 
110,803 
189,420 
145,448 
107,808 

81,887 

110.885 
112,557 
124,518 
140,201 
145,402 
143,770 
102,373 
^32,m 
n9,5G0 
133,389 
110,331 
122,984 

99,215 

104,795 

i8l^fcS\f;::{8S^Sfc;sWSfa*S*&Sfd^S‘j^SfS : 
1 » : 

'im 

4,925 

5,030 
10,335 
8.791 
10,875 
10,810 
10,597 
20.242 
21,800 
15,i4fl 
23,438 
19,342 
20 
31,495 
30.034 
27.630 
27.488 
30,001 
40,843 
i 5S.1I7 
04.946 
00,222 
70.399 
!Jf^S3l 

0,010 
6,030 
10,435 
8,791 
10,987 
15.025 
24,581 
35,557 
32,751 
27.730 
4D,5M 
i 39,2M 
M 
50>862 
52,291 
41,350 
43.623 
36,70e ' 
4&,m ! 
87.™ ! 
77.635 
80,485 
81,433 
108,091 

iB' 

"m 

673 

876 

(i57 

1,219 

402 

088 

5^ 

350 

223 

070 

483 

305 

5 

■ !■ + + + 

1 ..,.., 

'i' too' 

730 
1.240 , 
1,040 
1,940 i 
837 
l,2fH 
787 
538 
337 
910 
692 
250 

7 

fi7.8S0 

91.485 

92.765 

111,980 

105,455 

104^993 

130,985 

121 ,2?0 

150,272 

mi52 

130,141 

97,653 

142.™ 

132*724 

125,508 

170^182 

175vC9l 

•171.S11 

18^.^ 

163.193 

160,413 

ia9.4i30 

181,277 

180,200 

169^014 

201.626 

188*263 

22*1,347 

289,600 

$ 68.1G4 
91^618 
94.388 
98,897 
93,805 1 
80.884 
124,660 
110,549 I 
147.607 ! 
109,228 ! 
134,451 
100*415 ; 
155;213 
140,543 
121,889 
194,404 
102.254 
181.706 
201,088 
150,302 
158^124 
19^244 
i^m 
107.150 
174.007 
308,000 
301*913 

295.^15 

] 

•ij 

. 12 







..... ... 

....... 



*...., 

.- 


*Kx|Kkrt«4 froui Uritub O^iInmhEa. 


Tadla 

Gmi-w. 

ExFORtn OK Qhootd Grracv. 


Cali^mliw Y™. 

NoT*Sog4iA, 

New 

Brunswick. 

Ontaria 

Total 

18S0 .. 

0 

2 


8 

166 

m 

30,256 

22,133 

20.054 

22.233 

21.267 

lk763 

6>448 

8*133 

19,W 

15,337 

5pl6l 

1891. .. 


h !■* + !• + + 


. 

. 



1S04. 

im... 

1898. 

1898... ... _ 

IflOO., 

1900.„.. 

2,124 
3,354 
i.3ro j 
l.OW 
1.5« 1 
205 

17,^ 

18,837 

1 19,^ 

5.024 
’ 4p900 

7.808 

“ ' ^ 43" 

751 

Si 

1001.,,., .. 


T T ■ ■ ■ J 1 

1002. 

' 
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TajitJ Ov 

lipojm OF Gvww, Ktc, 


Gtfbl'n. 

Imports. 


Fiscal Year. 

Crude Oypamu. 

Gruiiud CypftU®, 

FtuUT of Farti. 

Turn. 

Vattte, 

1 

PuUDdH. 1 

1 

1 ValofiL 

PouuUrw 

1 YhIur. 

1830.... . 

l,8jH 

$3,303 

l,0»v6T8 

8^048 

667,676 

« 2.576 

I8SL..„_J 

tJSl 

3,442 

1,M4,714 

4,676 

574,000 

2,804 


2,132 

S,f$l 

7B»,«0 

2.576 

751,147 

4,184 

7,3ff7 

5,220 


1,384 

3^001 

3,41$ 

IpOlTpOW 

(B^p433 

2,5711 

l,93fi 

1,448,650 

782.^20 

liias . 

1,3C3 

2,3^ 

4UU400 

1,177 

<^,521 

4,800 

1836 ...... 

1.870 

2,429 

224,119 

675 


5p46d 

ISS7. ...... 

1,667 

2,4L+2 


73 

5?H,146 

4,542 

1S33.... . .. 

1,236 

2,103 

\ mo$8 

558 

942^338 

1,173^998 

6,662 


1,860 ' 

2,472 

■ 74.800 

1 572 

8,515 

l»»„„ 

1,060 

1^938 

434,400 

2,150 

0^435 

6.004 

1301 

.876 

340 


215 

l,il55,«00 

$,413 

1302, .... 

* 026 

1.182 

810,2&0 

2^140 

1,160,200 

6.595 

isaa... ... 

406 

1,014 

140,380 

442 

552,180 

3jl4a 

1304. . . 


1,660 

2Sv270 

m 

422,700 

2,386 

1805. .... 


060 

S0.700 

33 

259,200 

1,019 

IWOU... .... 

l+ois 

848 

64,500 

4b,m 

188 

207.000 

2,000 

. 

.X .... 

772 

123 

900,900 

4.489 

1896 . 

1.147 

Jt74a 

35,700 

288 

320X^ 

2^025 

im . 


692 

^.000 

m 

493^3100 

3,120 

1500,,. _ 

77 

958 


30 

840,100 

n.492 

IDOl,,.,.,, 

m 

1.125 

65,400 

1.097 

50^200 

3,975 

1903, . 

Ul 

1,827 

*50,700 

219 

475,300 



"EquiVKltiat t£y 


Cnitio iryiMuiQ^ dutj^ im. tirouiid duty Flutvr o( Fai^ duly 

la^c. iVO Iba. 


IRON. 

Irm or^r — 1% ia looted th&t 404,003 tons of iron ore were mined Ow. 
ftud shipped from Canadian mines in 1902 , The output in 1901 wm 
313^610 tons shewing an iiioim^e In 1902 of 90,307 tons or 2 W^S per 
oent. InoroaMed operations &i the Helen mine Michipiooten, is again 
responsible for the greater part of the Inerea^. 

The production by provinces ia given in Table 1 following s In Nova 
Scotia iron ores were laicied at Bridgeville^ Pictou comity. In Quebec, 
the hog ores of the counties of Champlaio, Bt. Morice^ Joliettc, Nioolet^ 
Drummond and YandreuLI were utllbed. In Ontario the Helen mine 
abov^ mentioned supplied much the greater part of the output^ smaller 
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OKPJ^ICAL SUhTSir of CANADA 


lacjf, 

Orp. 


FmluetHHi. 


Noi-« SootiL 


amonnta l:7eiiig obtained along tha line oE the KingietoD and Fombfoko 
and the Central Ontario HBllways. Britieb Colimibii haa not as yet 
been a large prodnccr qf iron ore. ^mall qunntitlo^ have been mined 
at Cberry Bhff, KaiDloope, and on Texada Island and ohiedy used lor 
duzing purposes in the smelting of the metalUforous 


Tawla L 


Ibosc. 

Pfioormox OP OftK M Pbovinckl 


1 

* 

Cslcndu Year. 

NovaSooibif 

Qiiebet 

OatAiio, 

ColumbLA. 

Total, 

* 

Tona 

Tom. 

Tcdh. 

Tom 

ToaB. 


M,38S 

4%53a 


18,033 

18,098 

3^041 

2^706 

84,^ 

76,330 

1887.. . . 

13,401 

1«88... . 

4^,611 

10.710 

10^604 

8,372 

78,687 

IS®... .. . : 

1880_, . . . 

54pl8l 

48p20e 

14,833 

H3ES0 



84,161 

76 611 

i«ai ... ..... 

.. . . a 

050 

CS^OTO 

13tt2 ... 


22,600 

. ^ _ , 

^300 

103,246 

IKB 

1(^301 , 

22,076 


1,825 


18&I ........... 

89,379 

1D,4£12 

.. 

1,120 

100,991 

1888..-*........ 

85,7M 

17,733 


1,222 

102,797 

18$8...... ...p 

88,810 

17^330 

13,270 

m 

01,906 

lear .......... 


22,438 

2,770 

2,000 

60,706 

ISOft.p.,,, , , 

10.070 

17,873 

21,111 

230 

M.3+S 

IflSS-.. ........ 

28,000 

IM20 

2&,120 

2,071 

74,617 

1900... .. 

13,040 

10,000 

82pW 

1,110 

m^ooo 

190l....p....p*p 

lfl,0Ul 


; 272,338 

7,000 

313^643 

IPO^ .... -- 

18,173 

lSi324 

3&0,S$il8 

10,010 

404,003 


Tab]^ 2, 


lBO?f. 

Nova Sootea i^-Axsoai PiODiicnos or Out 
(Frevicrfu (q 1388}, 


CAliiadAP VeATa 

Tcifu, 

1876..,, ..r.. __ .. a.. 

1877. .p + * + + _ __ .... 

16,274 1 

16,879 

36.600 

29,389 

31,193 

39,848 

42,138 

£2,410 

Hm 

43.120 

1378 . a _ ...... ... 

lft7»,,., ... ... 

1880., a. .. 

ll^^l ■« - !- + *- + + + «'«■ + t » + +#a-aaiaa.aaaa4.4. 

188a !!!"!'!“!.!!!!"!]* 

13S4 a... a.. 

1S8B..,. .. ..... 
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oEOwarcAi. si/rvey qf caxada 


IWAV. 


Ei|»rt<. 


Tlii exports of inon ore from Caaods, oa ootqpllod from eUAtooiii 
reports, are showa la Tables 3 and 4 £or the caLeadar and fiaoal 
years respectively. la presentiag those tables however attentioa 
should bo called to the past two years 1901 and 1902 in which the 
figures appear to be too large. In 1902, for example the production 
for the year estimated from direct returns from mines and otherwise 
was 404,003 tons while the i^uantlty of Caaadian ore used in GaDsdian 
furnaces was 12fl,SC4 tons, leaving approximately 273,339 tons avail- 
able for export as compared with 438,901 tons given in the table. 
Practically all the iron ore exported from Canada goes to the United 
States but for the fiscal year ending 30th June 1902, the imporia of 
Iron ore into the United States from Canada were 279,363 tons^ as 
compared with 525.983 tons exported from Canada according to 
CatiAdiaa cii^tomB roturtis, 

TABtl 5, 


Kscporrm ok Ijhjji On 


CAKuBiljir Year. 

Tom., 


CBli^Dfliir Yuar* 

TiftnBi. 


1S33 ... 

ISM..*,., . 

im... . . 

. 

. 

2,m 

IpSTl 

lp033 

tldQ 

i 7,m 

1 21,m 

1 Ir&ll 

! Wl 

im . 

1B9& .... 
V900....,, _1 

! 1005.... ' 

1 

rnmn 1 

ra 

%m 

7iJ5,3ea 

1^065,Ol& 


TvUJLIi 4. 

ExfOBThs OF iRDjf OfctE. 


Kwl Yrar. 

... 

Valuip. 

1 Fiual Vemr. 

* 

Tom. 

VaJqe. 

m . 

a....... 

li»l .. 

i« 8 a. ......__ 

isRa . . 

1 BS 4 .. 

.. 

ifis:.., ... 

ISffl .. .....a.. 

iBsa,,, . 

1880 . . 

* Thn- R 

44,677 

43.833 

H 914 

2.\m 

54 p 3 fi 7 

7 a&i 5 

23 siHB 

lav&M 

54^755 

13^811 

$ 

7,330 
76*474 1 
114,800 
t 3 Sr 4 m 
i:^r 7 r& 
TiG.ISld 
135,074 
23 , 03 & 

.'JQ,ft 45 

W, 2 Sfl 

31 pS 73 

. . 

1895 .. ... 

1893 .. ..... . 

1884 ..* 

.. 

llSM. .. 

1387 .. . 

1893 

11889 ...... . . 

1001 . “ 

14 , 1 ^ 

7 r 767 

1 7311 

1 , 8 ^ 

14 
1.330 
im 
1,340 
4 ,if 27 
08 i 401 1 

1 Ba \883 

i 

;t 3,.!582 
30,£135 
56414 
0,029 
0,?43 
35 
3,405 

m 

4.068 

7,6180 

lfi 0,(»7 

1 , 300,801 
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Pi^ iron 
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GBOLOOICAI. dlTfiVaV OF CAIfADA 


Iw>s, /wB,—The total quantity of pig iroii made in Canada in 1902 

Fiftirao]. home end imported ores woo 357,902 tona valued nt the 

fiirnacfis nt $4,343,541 ns lomparod with 274,376 tons valued at 
$3,512,923 in l&Ol, being an inomase in quantity of 30 pei* cent, and 
in value of over 20 per cent The total quantity of pig iron made in 
Canada in 1900 wag 06,737 teas and in 1899 102,940 toM. 


Statistics of the prodnctfon of pig iton together with the iron ore, 
fuel and flu* consumed are given iq Table 5 for the yeam 1887 to 1902 
inclneive. Previous to 1890 the pig iron manufactured was entirely 
from Canadian orcm Since that date however, inemasing quantities 
of imported ores have been tised which will bo found separated stated 
in the t^ble. 



a 

^1 

JOOr 




Table GO. 

PIG IRON 

PJtODUCTIOjr^ 

A. Fig Jnm Jmm i^n&diain Or* » 

Wf H 

Fig Irmfmrifj^rtiffn On 

3^, St m H . _ 


Toii^^ 

Yalvi, 

Tout, 
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Att«otioii ahottid liere be directed to a chau^ ia the atpRteiaoiit 
the production of pig Iron for 1095. Owing to an error in a return 
received from one of the operotorSj tlio productiop for that year wm 
overstated by 10,000 tons. That amoant was erediteil to production 
which aa a mattor of fact waa iiold from stook. 

Of the total output of pig iron for 1902, 330,037 tone were made 
with coke as fuel and 10,865 Iona with charcod. 

Aa already mentionedp the ores uaed in Canadiaii furnaces before 
1096, ware derived entirelj froni Caujidian mines, Boginaing with 
that year htrwever, Lmportod ores began to be used, chiefly from the 
United Stateq and NewfoundlaTid^ the imported oroin 1902 amounting 
to nearly 83 per cant of tho total need. 

In the tabulated stateariont ahowiogtho mineral prodnetion of Cana¬ 
da, tho production of pig iron from CanaiHaii ore only \n given. This 
baa been arrived at by separating the total prodnetion atewh furnace 
into two cUaaea, viz. pig iron from Canadian ore, and pig iron from ore 
imported, the separation being made on the basiH of the Canadian and 
imported ora entering into the production of pig iron at each reapective 
fumnee. 

The production for tho past seven yearsp separated in this way has 
been oa follows ^ 


CBlGadar Y 

Pig inna 
Ifcm 

Ore. 

Piy ireu 
from 

. 

ieo7... --. * 

im..,.....- . . 

ift^ ... ........ .. ... 

Toda. I 

40,73n 1 

^.244 

a\387 

71.0154 

' Tons. 
20,^ 

40.402 

U1.18S 

, I91.27e L 

IJKiO 

m\. - - --- 

im... .. 


There were niee fumaeee in blwt for varying period h daring tho 
year operated by the following aiJt Kimpanies t 

Dominion Iron and Steel Company, Sydney, C.B. 

Nova Scotia Steel and Coal Company, New Glasgow, N,S, 

Canada Iron Furnace Company, Montreal, Quo* 

John McDougall k Ccitnpanj, Montreal, Que. 

Deseronto Iron Company, Ihsseronlo, Qnt. 

Hamilton Steel and Iron Company, Hamilton, OnU 
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GWLOUICAL suhtet op cakada 


tBoy. An old furnnce wii'3 robuilt by; 

Pig iron. Tto Londonderry Iron and Mining Company, Ltniitod, London- 

dtriy, N.S, 

Now fornnoaB woi’o being erected by : 

The Noifa Scotia Steel and Coal Company, Limited, at Sydney 
Minea, C.B. 

The Cramp Steel Company, Limited, Colltngwood, Ont 

The Algorna Steel Company, Limited, Sault Ste, Marie, Ont, 

The Btati«tic8 of the prodttotion of pig imn and steel and of rolled 
iron and steel In Canada, as well as in the United States, are admir¬ 
ably presented in the Annual Statistical Report of the American Iron 
and Steel Assoeiation, and the fol lowing information concerning the 
production of steel and rolled iron and steel in Can Ada is taken from 
the above mentioned report for 1905, 

Steel Stef.—*' Tlie foul production of steel ingots and castinga in Canada 

La 1902 was 182,037 gro« tons, against 26,0S4 tona in 1901, an in¬ 
crease of lhb,933 toiia, Bessemer and open hearth eteel ingots and 
coatings were made in each year. Almost all of the open hearth steel 
reported in 1905 was made by the basic process. The direct coatings 
miule in 1903 amountod to 5,9SS tons. 

■‘ The following table gives the production of oil kindi of steal ingota 
and cootinga in Canada from lSi4 fo 1902 in gross tona. 


% 

* 

OftMK iflniK 

.. ,_,, 

HHS,... 

iHoe. 

18W7,....^ .. , 

isst.“ ■ 

Hunt...... . 

ItMW . \ 

[itMi .. 

IhKTJ... . 

17,000 
16,000 
11^400 
21,MO 
22,000 
33,B7T 


“ Tlie large increase in the production of steel in Canada in 1903 over 
190!, was caused by the eUrting up of the new open hearth sfoel plant 
of the Dominion Iron and Steal Company, Limited, at Sydney, Capa 
Breton, Nova Scotia, which fiml produced steel on December 3 let, 
l&Ol, and of the new Bessemer plant of the Algonu Steal Company, 
Limited, at Sauit Ste. .Marie, Ontario, at which steel was fiiet made on 
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February 18, 1902. Tlig latter eoaipaaj hm twoO-gross-tgn Beo^emer 
converters, which were operated fgr a few inontba in 190^ produeing 
in all 44^537 groaa tona gf Ingot*. The companj also has &. mil mill' 
which jlrst niade Be-semer steel rails on May 5p 1902, and which also 
ran for a few months in ihat year, producing 39,878 tons. Jn addi¬ 
tion fchiis company produced 1,55S tons of other rolled products In 
1902. The Dominion Iron and Steel Company mado 99,377 tons of 
basic open hearth steal ingotSp 48 tons of steel castings and 8Gp+24 
tons of blooms, billets and slabs. It did not make steal mils. It has 
ten IK>-grg!Us-ton open bearth furnaces. 

“ Rolied Iran andS£^*^Th^ production of and open hearth Rolled ittti 

steel rails in 19U3 amounted to 33,950 grosa tons, against 891 ton* of 
open hearth rails in 1901 ; structural ifhapes 423 tonsagain^^t 4,389 
tons In 1901 ; cut nails made by rolling mills and atee! works haring 
cnt noil factories connected with their plante 114,685 kegs of 100 
pound*, against 128*891 kegs in 1901 ; plates and aheete 2,191 
tons against 2,857 tons In 1901 j all other rolled products, excluding 
muck and *crap bars, blooms, biUets^ ahoat- bars ^c., 119^801 tone 
against 98,206 tons in 1901, Changing the out noil productiou to gross 
touSf the total quantity of oil kinds of iron and steel rolled Into 8nLsbed 
forms in Canada in 1902 amounted to !61k48h tonFi, against 112*007 
ions in 19DL 

**Tlio following table gires the production of all kindis of iron and 
steel rolled into hnished forms in Con-ida from 1895 to 1902. 


Yrafo, 

ThUIK, 

iftaa .... 

18»6 .. -. .... 

1*37.. ....... , ... 

06,-MH 

75,04.1 

77,021 

H303 

lin.64S 

IM.CSO 

112,0*7 

ltih4Si 


. ........ 

.. . .. . ... ....... 

ISflO ..... 

lOOl. .... 

1*02 ... ....... ..... 


** On December 31, 1902, there were 19 completed rolling ruill* and 
steel works in Canada and one plant was being erected. -Of the comp¬ 
leted plants 2 were equipped for the manufacture of steal castings 
only, 4 for the manufacture of Bessemer or open hearth steel iugotfi 
and rolled product^ and 13 for the mtinufacturf of rolled products 
only. The plant in courso of coirstryctlon was being equipped for the 
manufacture of Bessemer and open hearth ingots and hnished rolled 
products. 
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aif^kLOQICAL ^fURVET QF CANADA 


Iron. 

HoJlixl iron 
■ad 




“The Conadtt Switch fvnd Spring CompaDy^ lioiitcdof l^Iontred^ haa 
changed its Esme to the Montreal Steel WorliSg and iiaa prac¬ 

tically diBCDuiitinued tlia maanfactureof steel caatmg^bj tlie Bcts^ejner 
pmcw and will hereafter make cjutlaj|;A by the open hearth prch 
cciS only, its Besaetner castingB were produced in a 3,000 pound 
mcdilied acid convertor^ i?rhic1i was finit pat in opemtien Id 1897. In 
1901 the company erected and pat in eperatiDu^ odd 15-gross-ton acid 
open hearth furnscef and in 1903 it built another 15-ton acid ftirnaee, 
Kearly all the steel castings made by the company in 1902 were pn> 
duced by tlie open hearth process 

“The Page-Hersey Imn and Tube Gompany, Hmifed, is erecting a 
plant at Guelph^ Ontario^ for the maDufactLiro of wrought iron pipe. 
It is the intentton of the company to odd in the near future a number 
cf pud<iling and bushel ing furnaces and 2 trains of rolls (one 12 and 
one 16 inch) and to manufacture skelp for use in its pipe mill. Small 
quantities of bar Iron may also be iiiade^ T|io plunt will have an 
annuai capacity of about 17,000 groaa tons of Anishi-d rolled material 
and 15^000 tons of wrought iron pipe. 

'*The Cramp 8teel Company Uniitedpejtpecte to have two 18-grofls^ 
too Ihoaic-opeTi^hearth steel furnaces and two trains of rolls (ono lOaud 
ono IS inch) in operation at its new plant at CblhpgwoijdT Ontario, 
late in the spring of 1903. When completed tho works wLU make ateol 
rails, beAins, plates, merchant bar iron, rods, shafting, kc. 

** The rolling mill formerly located at Guelph, Ontaricv and operated 
by the Guelph Iron and ^tcol Comp my, lUuitodt woa removed to Lon¬ 
don, Ontario, in the fait of 1903 and is now being operated at the 
litter placo by the London Eolling Mill Company, limited. A H 
Inch roughing mill has been added and the plant con now turn out 
anoUaUy about 15,000 f*r<m tons of mercliani Imr iron and steel, and 
0,000 Iona of bojt^ nutfi and hinges. Operations at London were 
commenced in March lOOS.'^ 

j^ounfics.^BDutitica on iron andslpel mode in Canada were provided 
for by the Dominion Government in 1397 {chapter 5 of 60-51 VSetoria, 
StAtutos of Canada) as follows 

■h 

Per tofi. 

On Pto>] tugnta manufaclunMl fiDna lugrodienli of whWh not 
Icpi than of the tbcmif doush tft of pig 


Iron. 

HoJlixl iron 
and 





inffl mado m Cjuuidji.. 


«3 Oi l 


S DO 


Ob pag i™ WKnufaertur^d frwm ow— 

Ob tlw pznpDrLba produced from Oan^duo ore.,. 
Ob dw pn?pcrtk)wi produced froHi foreign oro.,,.. 


A 00 
3 00 
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It was aW provided tliat dd IwuQty aUauld ba p^d on. ^teel Inj^tE fHo.v. 
uLAcle from pnddlod iron bars itc^Rjiufactured in Canadiv. EountiM. 

The Aet further provide that the above mentrioaed baonties should 
Name on April 23, 1902. la 1899p an Act passed (chapter 8 of 
62-03 Victoria, Btatates of Qicada, 1399), ext^ndli^g the time for 
payment of bountius to June 30, 1907, and chnagiag the r&tea in a 
msaner providing for a gradual oxtiuguishment of the bounties. 

The Act of 1899 was ameaded in 1903 by an act which provided for 
the payment of houiities on the undcrtucntionedarticleis manufuctared 
ia Canadn^ froui steel produced in Qmucta from iagrediente of vliich 
aot less than fifty per cent of the weight thereof ccuLsiats of pig iroa 
made ia Canada, vm : ^ 

Per tan. 

On rul[i«4i, round wiroiods notcviir tbree-eighthdofan iach in 
dismettr, iuM to wim niatnifactnrEn f-k>r Uirt^ in 

making wire in ttitir own Eajctfhrwi in ,.. * + k +. + QO 

Oa cfU h] nngloft, ticw, E;luuineh, LNBa.Erj4i joivtA, fink^nu or 
brid|{v buikliugcrilructund nillvd ^vctioiu^ AUdctt Oth^ 

Tollifd ahdpM not round, ovwl, or Udt, weighing 

noE; IsH than thirty-Eive pounds imr lineal ^ard, BindalBO 
ofi nye^har bluikB^ whm i»old fu^f fa 

Cinada..^.,. 300 

On rdUicd |>lAbea not lesA than tbivty incheii in width and not 
It/m than ini«'^vuirt«r cf an Inds in Ihiokhtw^ *'lmi 
for cntdUE^iptioit m Cinada for la&auluturtEig (‘urpom 
fw Wfekb itwb jjau# ftte iwsaily wqy 1 red, — not inidud- 
ing platen to ho ^hnarad inbo platiM of Icrb width . ..«. 3 00 


The act of 1903 also provides for the gradual oxtinguishmeELt of the 
bouatied authotiziod in 1897 as follows;— 


Fcnnd. 

On mgotfl, 

puddlnl icun 
bo^ anK^^ itun 
fiom Cana^ 
diauont 

On pif iTon 
irpm fur- 
vign orv. 

Final July 1,1S03 to Juim 301,1901. , 
N in ISIOI to June SHU, 1005.. . 

toe. 

3 2 TO 

2.26 
1.65 
1.05 

Per t£HL 

$ 1.3D 

1 60 
i.to 
0.70 

» n 1005 to Juno 3D, lino....... .... 

H » tOOU to Juns 3D, 1007 . 


The paymeotB by the Dommion Government on account of iron and 
Bteel bounties during the fiscal yenr ending Jiiue 30^ 1902^ were aa 
follow^ tJio figures having been compiled from the Auditor ircaeral'a 
Report for 1902. 
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Bormtie*. 

Tfmfl. 

Bcnantion. 

ToBfU 1 

BoUntam 

Ouudfe Iron Furiu^ COvi 

Ltd. 

Midkitdp Out [ 

Badoor Fof^eap Quit. .. ^ 
|>«9nmlA iHrnOo...,^ 1 

Dorn. Iron A SlAttl Co, , | 
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70 
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m.mm 

19^290 75 
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2,722 06 
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41pt46 49 
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The total amount of bDuotieA on iron and steel paid by the Dominioji [bos. 
Qovoraineiit daring the fiscal year eodicg JuKH^i 1902, was, theroffire^ 
m followH :— 


Bountinidm piff __ *741,000 70 

II paddled irdn boFML ...V. . ..*^ + . + + + h.. 3ft,&40 B2 

11 tUriil + 107,012 00 


$308.^71 37 

IjChv m dbpuLe Mid deducted for 

ovierp*yiDMitk ,...^^*.. . 77^4*1 Ofl 


Tiit«l lUnuUttt |«!d ^ ►. = =. V. *701,080 38: 


Table € following illustrates the extent of the foreign trade of the 
country In regard to iron and steel productft and machinery, Jcc., mode 
therefrom. Compared with the previous year, increase are shown in 
all the items with the exception of machinery, hardware and scrap 
iron and steel 


Tails 0. 
tios. 

Exmxtv! or IitON axd ^tekl Gooiwi, t«c Faocrt”er o/ Canada. E.^iKvrt*. 


Calendar Ye«r 1902. 

Quantity. 

Value. 

Btjjvak .. --- --»n No 

Sowing MAchiEiw, ........ ii 

MAcbinury, NrE-S . ..... . _ -B 

77fi 

3,174 

i 

8,742 1 

310,261 ' 
67401 

! 13lf?,46B 

i rmsio 

Ifjudwai^ ... ...dtj. iii-.i.. 11 


SUrvl And HAnufactunu of.. h 

CA* HBB®, N *■ E-S .r.^-.T-irir.»l4-> r + !-■*■■.■'+ + ■ *■■■4 M 

timp Iron uad ...... , + + 4 ^ 4 -- + - -. ...^.. . rOvi 

Pig Iron ..... ................ . .TmiM 

T'Otal .......1 ........ .. r.. ......^.-.-r.i-.MTi-. 


* 

Vsa,ft23 

7B,1» 


a.TJsi^ 




Tbo Canadian consnmptlon of iron and steel products is itlustrated 
in the following tables, Noa. 7* 9^ lOa, 10b and IL The first three 

of these deal with the cruder forms of the tuetal, ^ ntiKt two with the 
manufactured articles wholly or laT]gc1y composed of iron and steol^ 
whilst the Ust table sunimaHzes all the preceding ones. They all 
cover the fiscal year ending June SD^ 1902. 


1B_S—9 
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G&OLWnCAL suit VEIT OF CANADA 


laON. 

Import#, 


TAMiE 7. 

Lb OX, 

fuiPORT^ oy IhoK. Pid, fkibAP,, ntc. 


Fun) 

Year. 


flR IroTL 


Ton^. 


1880 

1881 

^m 

]88i 

1B85 I 
1^ ' 
iftsr ■ 


(a) 


Va!m-, 


2a,is&; 

43,030! 

56,^! 

73,2M 

40,^1 

42^270 

42j4fla 


i 

^lt«0 

71JS,W 

653.700 

545.430 

5SS..B3 

551,388 


PiE Inm, ftc. {o} 


Toit*, 


1880 

1083 

1000 

]g9] 


48.078 

7^116 


VAlufv 


6^012 

87 ^ 618 ; 1 . 148^070 
01.347 1.605.^ 
GS,O10! 366.405 


l^’hucool 
Fig Iron. 


Trras, Y4 i3up. 




1,110 
8.1S5 
3,tU0 


00^^ 

63.002^ 

274^ 

60,606 

77.430 


Old and ! Wco^ght Scmn 
Scmp I™, I Aiid S^™p StcoL 


TdftW. Vi4iie, Ttmii. ViJyc, 


030 

581 

1.3^ 

JOO 

3.13)8 

a.55^ 

10451 

17,612 


« 

14,012; 

20,400 

7.775 

44.338 

46.375 

156^100 

220.1671 


3 




hm 


I 


Fig Iioii. 


T^hia 


10ii3 

1804 

lesift 

1090 

1097 

1^ 

\m 

lOOO 

190] 

19K 


Vftlut, 


56,840, 

42:370, 

ai,637 

36,L^l| 

25jeG| 

37406 

44.281 

49.767 

36.203 

39,«7» 


Ch*!XJi»J 
Fig Ivonr 


Ciiiit Scrap 


TdDB. ’ V’aliw. I Tcmfl. | ViJub. 


$ 

002,309 

483,707? 

3IL.260; 

mKn 

201.73fl| 

333.106: 

462,911^ 

0U49o: 

648:033] 

58:^677 


^WO; 

2,7m, 

M7' 

2.936 

2:2co; 

|J11.955 
(0 1.810 

ili 


« 

34.3S3 

31,908 

3i,m 

11,726 

35,373 

23,533 

19,123 

38436 

7421 

726 


729 

70: 

648 

03 

m 

i.oao 

if) ^370 
im747 
<fj 4.499 
it) 3,610; 


2JI7,49G 

035,000 


23.303 
96.764 

, 4T^ 670.574 
43,967 052,0412 
nm 433. S96 


! 


6 ^ 

s.aiT' 

771| 

4.347 
7411 
1.302: 

i3:mi(e^9oa| 

2^504rta; 


45.450 

^050 

13,607 

7,9^ 


574,800 

369.603 

^300 

157,990 

9a„Vll 

534,07? 

^1,260 

243,100 

530,909 


(a) CoiQ prriri^iii |k%>ir«cL of ail kindi, 
yi) Fidm May 13 only* 

(ts} Th«B figttra jn Cujitama rvpdrU hEtading * Itvo. in pig#. linn 

kentJedge and cait scfaii-iriTn.” 

(dl ItiClud« imn kentl^gv. Duty $2.50 per bon. 

(n) &:rap irnn and acmp itwl. eld. and Ot duly kn ha rGntanuliicturiEd. Ikcioig part 
of. or recoTGi¥d from^ any vrSicl uriH^kotl itl W4it*Ti a>il0JOct to tbo juriAdictioii of 
uinada. Duty fioo. 

Iron or tki;'] aorap. mnughl, being wimto or refuae. indudiag imncKinga, Gilttingv 
and dipping# of iron or itMl p1at« Ckf ha^irtg bm in aotnaf ^iifa. crop Ofitbi nf 

tinplaPi bana blooiiu and min. th^Mnio tint htemg been m actual ua^ Dnty $\ 
per kra. 

(f> Dnty 12.50 per ton. 



















































EfiCTlON or 


m B 


Table fi. 

or Febbo-uakgaxi^e, 


Fiacnl Yeftr. * | 

Turn, 

Value. 


12S 

8 1,438 1 

*1838,,. 

1,SE3 

29,812 

*1838,, __ 

^868 

radios 

•isao ............. .. 

G90 

1 13,895 

nSBL . . 

2^707 

40y7U 

*1892 .. .. 

lp»ll 

23,930 

•im .. .........1 

1 529 

15,959 

•1994 . 

1 m ’ 

9,995 

tl9fi!& .. 

164 

Ap409 1 

+1896 . .. 


12,811 ! 

41897 . ... 

42*5 

1^,233 1 

+18fl8. 

1.418 

22,916 1 

. 

i^ien 

22,A33 

+190Q .. 

1,149 

39,0G4 , 

tlWl .............. 


38,9&4 

tlBOa. . (Botjf, fi 

' O^Sl^ 

150,977 ' 

' .1 


tuotr. 


flUnmjiitv ititillidA* j’^Ferro-uLingMiw, frrpO’mlifflMip §pi^g!*"l, atwl bli&wEH 
CTiJ#, mid ijiad* cif fflijAr fcr inwiuf»tt.ure &f i™ at ite^L 
fFwo-nilierjii. and fcrr^tnMpJieAS'^ 


- Tadli U* 

Ibo^c. 

: Iftos re Loopt AAf> PvouLan Bars, fte. 


Fis^id Yaw. 

Cwt, 

Volufc 

Fuml Ycnr. 

i 

On* I 
1 

YaltLr. 1 

1881. .. 

1832. 

1833.. .., 

1854.. * 

1885. 

1999 .. 

1997.. ......, 

1989 ........ 

1888. . .. 
18JM>. ...*.... 
1891. .. 

135,SI^ 
llLGCd 
203»999 
259,639 
252,310 
312,329 
273;3ie 
522,959 
110,279 
80,3^ 

; 15,(M1 

4K567 

|!244,601 
111,374 
222,056 ' 
269, 919 i 
264,945 ■ 

1 

249,461 
421,596 
, 93.377 ; 

D7,191 
45.929 
38,231 

1992.. 

l^flS... 

1995...,..**. 

1996.-,**.**. 

1997*..**.-** 

im. ....... 

ISW. 

1«M. 

JMI.*.. 

64,397 

65.269 

50.991 
79,659 
129,635 

1 66,f-6P 

102.991 
msii 
255,145 
234,925 
401,306 

56,1«IS 
• 33,m 
45pOl9 ' 

' 67h321 

110p757 
43>1»i4 
152,436 

1 103,198 

J92:4C3 

m,n7& 

4l9p543 ' 


*It(3U (Kt P^l Inmlmy in^bh blodm*, rAaI^, poiddlod bm, and 

loo|» or other fortoe, Ww ^i^od tluiB Iroa ot iS#ei ha^ Lot idoto Bdi-mnood 

thuit |%droi\ exoo^t owtinfri. Dotr ton. 


13_s_9J 
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o^L<}GicAL aonvaY dp cast a da 


liDportAi 


Tasle iOb. 


IliFDIitii Oi" AS0 ^Twxh IJoODa,— 


I'waI Vfiar, lEH)^. 


B«ir Ic^h «tw] roKItyi, lArbcUivr lb cdUj, 
lirtitmii^ iTwl- m iMirt, tiHfiiriMinf mindKp 

ovoli M^LmnAjufu^ fkiA mQ pq 1 J *4 BhApc*, 

N.pJv .. , + + + + ^ - Cwt, 

'Cutmgii'p iPm or flleel,. in 9 

OBrawlb RiiiKEft i mup flat galvimiBed 

ii^n or itfi'l bi^nw aikI nulled 

Eh^tm ftf ivon <ar mu^\ with tina^ 

Hwiter or DEJMr injn^Al, ^ fv^UbJi of 
lLickn»w0p ^ . 

Iran or «lwl bridges or parta Ehereoft tma 
or rl^erl ^nicta^ wortp DclumuBf e^pcfl 
or lect^nA drillcdp inibchcdp Or in 
further abi0» of mMiufiMtUrv thatv bui 

rolled Of «d4t, IJ. ILS .. 

MbUeftble iron cAfttiDge and irian nr ateel 
outiiuiv N.KB. .+ + ^ 11 

Mobld bd^td^ or oharue or ^ough pliitea 
land ai 4 J« 4 i ntvd nAhvr plattA for agrimoJ- 
tural out to i*h*pr f itina rolled 

filAtflb of ateel but not nK^ldMr iTtioebrd p 

or utbcrwiiiQ mAnufaotiired . . . . . n 

Iron or aloet iwlwa^ bare or raila of itby 
fotm, panched or not punched, 
for mliwayis whidh term for ibe purpoeoa 
of thii item Rhidl i»c1lld« all kindeof nib 
wa^ jtreet nilwayaabd tnUnwHyap even 
oJtliongb ihe aaiiLe ana uMd for rrivato 
I |»irpciq« c^bl!i% atid ovea altbough tbey 
I ansot ueHlorintrildod tobounTd inoo^ 
necdoai with the bftmtMOa <4 OOtnloan 
1 uiryiDgof goodaoriKuoen^oir^.,....... Tonii. 

! Rwlway Mh-pktc» Buad tba ptAteft,+.. . ^c, ■■ 

j Koltrd iron or iXiv\ uigle^ ieea^ beiuxt% 

I jgiatflv girdm, hj«j etan or 

I railed etui|>n, or imu^b, boildJngt 

I or itrurturai raljod A^UODi, or «hRpre uOt 
tnanebedp drilled or furthoT maftUftertUrtd 
than rDllfldtN.E.S.. and ftatoje'bvbliinke 
' not loitkChcdOrdriUid Cwt, 

' Rolled imti or rtOol hoopp bandp eerdJ or 
I alrixH 8 inrhee or leiw in width, Nol 1^ 

I giiu»and tbioker, MpE.!j..,. _ . . . 

! imn w wtotX hoop; hand, ioroU or 

! JitHp> thimior thin No. 18 gaugOp N.RS. » 

' Rolled bon or etwl Angkwp beauup 
cbannelip giidt-n and otbor rollrd sbapofl 
w •retJOM, weighing loM than 35 lb*, pwf 
t bneal yiudp not ^^mohedp drilled or 
• fELTther uunufactutrd than ralledp N.O.P. «r 
I Rolled iron anteel |iUtM wt Ahwte^ Bhsared 
I or unflhwvd, ud eMp «vn ot Atwip 

hh^urd Orf tullod in graQYoe, N.KS...... if 

Rolled iron or elocl pUteeip not leu than 
» inebu in width and not lou than ^ 
inoh in thlckuefli^ . 


Dqby.. 

ttmiatity. 

Yaloe. 

1 



i 

3 ; 

MjT tun. 

k% 

i mt]4 

I 

133,074 ! 

1. * 

j 

b .p 

i 

4^4G4 

lp3Hp<MD 

^ .1 



2^ N 

MU 

b,m 

5 tt 

ic,m 

A;»p7D4 

3D N 

WpCT 60f>." 

8pS8G 

^,000 

]2^84a 

ID .r 



9f per ton. 

J^29G 



40,782 

HIH 

tTper toa. 

250pfi4D 


IT « 



10 .> 


biKm 



K 1M 





CartiOd forward. 






























ijro^LL. 


OF 


m 


TAitLK 

IhO-Vr 

llflTOBTi OF TliO?-' A5JJ StML GoO^- 


IBOT^. 

linportH^ 


rb»l Ytair, iW:i. 


Brought . i 


Rollotl iron oralcel 17 goOgi-’’ 

thiimoTt N.O.Fr..... Owt^ 

Rfpili o( cHUed if%m « itwl ^ 

Skolp iron or it«^, tthearwl or ifotM in 
^toQVL^ by TDMnjfMiuf™ ot 

wrnughE iton or itoal pipe f&r onij <n 
the Truji ufautuTB oi wTorgglklt irciii or fftwl 

pipe in Ihsirqwn bKbuli^ft.i .. » 

Bwcdwh nillwJ inmanil SwfMluih roUed bSaj^I 
iui.i} rod* under half AH inisb m dLJunet^ 
for the nianufftclOre of bonie-jihail m\U ,, « 
Santohe^ frogi*, and mtrtwfCtioiui 

forTfl^way*-- - - - , r.*,- i» 

StOftl—chionie . - -.. r.., ^ ^ i« 

Sted ptaU^ univemal tuill Of rolled edge 
hridgo jjliiU ‘14 imported bf nanufacturm 

of ImUgOir ..n .^ , + + + + . M 

Steel iu l*«i. bandm hoOpa, uemU or 
ftW« or pUiM, of ftity mo, fchickpt'^ 

Mr width when ol greater TaJuc thiitt 'itfc 

N.O.F, 4,...« 

Ht)op Iran not rskoeediHg | of All U^n in 
width and bcili|r Na 2IS gaiwe atui thmner, 
lAed for the mania fact Ik re of tubnlAr rivpsta it 
Itijtl or alcel beain^ aheeta, plates, (WifJea, 
Itoeea and cable^ohainB for Wwdeft, icon, 
iiteeL, or commit* *hipe or vramaU-. - - h 
L ocomoEive Aild oar wheel tins* of Btfcel^ in 
the nni^h... . . 44% + ~--- - . . ,,4 + -* + .-- 

Stetdi for saw* and itraa' ciltta^racnt to-flhapL% 

but taOt fkiTther njanufACtkired. . ..«. i* 

CnicihJe iheet iieol, ll In IG gangis Si to 
IS incliea wida, iioportcd by 
turen of mn^wor and r«|HT kinvaa tor 
I manufactUrti of *uch knkrei in their own 

I factories.,. ^, *,, - ^ - . - -«-«v' ’ ” - j .. 

I Steel of No, 30 and tbmner^ but not 

thinner than So. 30 for the uunn- 

fartoro of ooreet stwlii, dock springs and 
shoe shnnks imported by the mannf^’ 
turers of such mtlete* for the exdu*ivi‘' 

Liae in the tnankdacture thereof in tlHfir 
own factcmoa,,...4,.,4 >-4. 

Steel valued at ^ cants per lb. BUid klpwardn 
imported liy the manuiactUrer* of *kaEfli» 
for nte exi^uaivdy in the mannfacturo 
thereof in tbeir oam faOUmca,. 4- ■ «44. •! 

Stc^, nndsir 4^inch in diamoter^ or under ^ 
inch ■4iLum!4 imjiorted by ibe mannfac- 
turera of enttery, Of of knoha, or of Inclot, 
for nae oxdilwvsly in tlia manufactnro of 
nijch aitidte in their own factorica. 


I. 


Carried forward.,. 


1 

Unty- 

QoMitity. ' 

ValiiEL 



0 

& li. 0; 

^i4;k430 

^i;120 

01^i,7Wl 

7,f®l 

b 4, 

3Ek9liS 

400,130 

15 H 

13,000 

37,300 

30 .< 
in ^ 

7,037 

4.317 

30,321 

10 H 

71,361 1 

101,032 

5 1. 


504,706 

j 

Frw, 

110 

1 m 



. TOJffT 

m 


' 7^,040 

1 

nl 

13,3G6 

1 111,301 

m 

i 

6,8Skl 

i 30,300 

1 

■ 1 

1.7S8 

6^043 

n 

2,0ri8 

0,03t 

Ftw. 

1 4,030 

: ^763 



.j 7,414,734 













































IZ\ 6 


<iT^LoaicjaM euRVRT op 


Imv. 

Import!. 


Table lOn — 

I&OK. 

iMvtmv Qr ii»x Srm Ckvua, 


1 Duly. 

Quantity., 

VoJite. 



1 

7,4Hp7af 

a.^14 


m 

lii 


r.4B3. 

■ I 

as? 

1,060 

■1 

^lU 

]a4,ii4 ! 


i aw 

3,0SJ 

■f 

* 


Ull,9O0 

n 


61,671 

H 


2,9Q4 

M 

7^ 

2.^ 

, 4,.*., .... 

.... ...4 

7,7^m 


Fiaa] Ynrp l'9ll2£. 


Brtiu|fht fcirwAt^.,^ ... 

Steel, No. gAi^ and thiniws^ bat noL 
thiamer than Xti, 90 fw the inanU' 

foctun of buckle cloapo, bH foaUt furai- 
tUte ewteri uid ice cieepenp impDrted 
br the mamvlaetureni of vucb artadw^ fur 
u» cK^uoif-dy to tjie manufKluri] thttiMi 
in their Dim factariea.., CwL 

Stetf] t4 Nil £4 ftnd IT in ahceta 

■iKty tbpte and ikm 16 uwhei 

to 3S lachH wiAf impnfted Ihe Ttigtiu- 

fActmcni ol tuboJar bow ODckete for noe in 
the monulMtute mcb nrtidM in tbdr 
awn Fnctncwa. 4 ^. «. 

Sted for the nmoufaetuTfi of biotin choi^ 
imported \/y the numnfHtcfHi ol bicydc 
chain for u« in tite nuitiiiriicturn thnvol 
in their own fantorLu, n 

Steel for the nuiirafactune of flleo^ muefo, 

Ai|^ liite, hanimenv axc«. hatcnelt, 
eoTthea, reapbE booJte, him, hOftd rake*, 
haV or etrmw kniv^ wiDdasillR and igin^ 
cullmnl fw buri'rfltiiv fnrka imported by 
clu] ma 44 uf!CttitetR of iftteh or any of eucn 
ortidwi for uoe e^cliteivdy in tne UMina- 
fAoiaixi thereof in their own footenea ^. . nr 
Sted RjinnEi fnr tin monufocUirei of onr^- 
cd tnuM ira^iorted the tncinufiiolTiren 
for w cjiduAvely m the numnfaetnra 
tbrrrof m ilicir own factefiea . . ,^^ +■ •)» 

Plat iprinf elerl, etecl biUrtJ and ateol nxic 
ban, imported by manufacturcre of caT' 
ria» aiH-inip and carriage aalca for tete 
exdtui rely m the nuuiufwim nf Hpringt 
and oiW foe caniogni or rehidiw other 
than wlway or Iramway, in their imti 
fpctorien ^.**4 ^ * n 

S|aral ipririE aterl for ipirol a|prin^ for 
railway*, im^iorted by w mannfftctareni 
of railway !].>rinff for uh! rvdimi^ely m 
the mahofPKten of railway »piral *iHiiug« 

in their owh fiocUniaa ....... __ _ <i 

Malleable iron or ited caatief|A^ in the mogli 
for the mottofiwtiire of Kiuora, and hand 
■bean wben itniicttteiJ by manDfoctiuvn 
of Kueon and hand ibeoji te bn kt*ed in 
tDOkltHtotxh articln in their own £a^' 

riea* O.C4*4^*4.r4. ........... $ 

5t^ for the mannfacturo of cnttriy when 
itnpiwted by nmiiiifiiolun'n of cutlery to 
he UHd in their own fftrterWa in the 
moniifootare of nich artide, tl.C. »i,.... Cwt. 

Tbital* ___ 
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135 0 


Tahle 10 

l»oy+ 

iHPOirrg OP Ibos a5d Stsei. Gooiia 


Tnox. 

Import*. 


Kucai Yeftr, I30Z 


A^CiUttir*! insiJwiiMitiS N.RS.^ tu : 
BLiHlkD^ attHlkinviat* , . 

OuLtivkton ... .... ... 

Drill*, icnin.... .h..- ...* «... 

F*Hi^. TO«S orHfild rutlen......, + ^.4 

Fork*. prtinBed...p.p....... .... .. 

Harrow* ... ..... ...... .. 

[l*rTfi«l«nN *qlf biadiiiir uul witlioti^ 

bindrr*r.-ir + 4.44 i+r*^ 

Hat t«dd4An^^44.. 4 .^+ ....... .. 

Him*-. 4 . ..-.. .... 

UoTw nkr«. r ^ X.......... ....... 

KniTw, h*y or --, 4 . + . 

Lftwn ... 4 . 4 ..44*4, 

Mi4ture■pnari*^-^ 4 -- ........ 

Mowio^ mAckiuc*... 

PIqukIu... ........ . .. ..... .-4^ 

Fdct hole di|W«ni . p4....-4,,p.. 

PPtatodwe-n. 4P. --- 

lUkM, N.K3 .. ..4 . ...... 

RHLWn. .......4.....44-..4..44. . 

Scytnei aiKl wiMha* deUw or rHpuig 

hO()kA r - . . . . - f. . 4 4 4 . - . 4 . . .K. ........ . 

ftnd ilwvelji uid P|»<le And Ahovol 
bluikup Md iron or eleel out to Ah*po 

for che MAin#- --P4,. . 

Fkti^ of d^ipultonl ... 

All E>tt^ a^cnltund lEnitleirkenUp X. E.3. 
AnviU And vws... ^........ ......4 

CATt or wegrtii ikoLiu w . 

S|irin|pt, AtlfiA» Axle Inn^ X. 7L And 
Axlo blAake And piirti thrr^ ol mm 
Of steely fwr tmUfrny Of Hwway or 

SKtinjr .... ...44444.4.^p..44, 

B^tu Apd lkkngei> N.E.BL . 4 .. ........ 

Qajl iruo |.Hpe of every dMcdptiotl. 

ChAlns ooii otOAn^f ohAW linlu Asd 
□hAin plkAOklr* ij( troo or Rtoel B-lfl of 


Cl^ALKp iiullfi^h nprocket nr link brll^ 

ingi for binderK.......... 

G^huna, X.E, 8 .... ... 44 p.. .4414 ^ 1 ,. ^44 

TAokii^ nlkoO.,, ^,.,. „. ^ 4 4 ,.. p. 4 .., _ 

Cm lankly bnd eprige, or ehoo nl 
doubtfl pointed, mhI other Incka 
iron and *ti#U X,O.F. ip... - - 4 - 


Fire eng^HMi ... 4 .-■ 4.......... 

t'*ire extm^udiina maohiTiw. 4.... 

Stoim engrtuM Mid bonmi.. .4.« 
Fkllinge, iron or for iron aw 

pipe . . . . . . # 4 4 4 4 . 4 P . P ^ 4 P » 4 4 4 , . .4 

CirtiM fntWHinrf. 



I>ilty, ■ 

l^iA«itUy4 

Vidua 1 




f 

Xo. 

30 % 

lOQ ' 

9,991 

H ' 

SO . . 

2;;55 

2S.363 

11 1 

SO .. 

2,012 ! 

0l^992 1 

w 

23 n 

21G 

3,127 

41 

23 n 

13,930 

7,910 

Ih 

2U K 

2,420 

30J3O 

II 

30 1 

o,aw 

900,17^ 

lA 

25 n 

115 

3,0® 

H 

Si^ .t 


1,010 

m 

^ « 

y,74i 


m 

23 „ 

440 t 

240 

4h 

S5 li 

],IS3 

0,466 

t* 

30 N ' 

91 

2 , 35 a 

if 

30 « 

17,643 

m.m 

u 

30 IP 

I0,0&S 

SNpiOS 

n 

2S 41 

341 

im 

y 

25 

tl^ 

I 4780 ' 

H 

S3 P 

i\m 

1,1SF9 

n 

20 I, 

7fl0 

3i;,3^ 

Dox. 

20 If 

2;952 

114070 

if 

33 ti 

0,407 

20,993 


SO .1 

I 

4S«k,!H7 

8 

2^ 

J rTTf.Xli- 

47,130 1 

H 

30 .1 

-1 ■ A + 4- I- - 

27,021 

Lbii, 

30 If 

a^mc 


Cwt. 

1 

33 

w,5»r 

j in7|442 

8 

30 » 

.'.... . f - 

lffl4lEM 

Cwt. 

|A-r tiAi 

20,4fi3 

444091 

ti 

&% 

37,4e7 

13S,349 

1 

8 

30 .P 


M 4462 

ii 

30 N 


^ <52,23:1 

. Ll^ 

r 

35 ii 

'1 01,j^l& 

3,632 

1 

r 

35 K 

134,070 


. No. 

1 36 N 

SO 

ail,92a ■ 

. If 

35 

4 

, s;0r0 

. K 

' 35 IP 

25,90® 

1 l!^^27 


2fl « 

M9 

332.022 

'1 

. Lbp. 

1 3a I f 


j 23^4® 


rz 

' 
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GEOLCHFlCAlr 9UIIVKT OF QAIISADA 




Tjt&LX 

l&OK, 

or iKfS ANH f^mEKh OOCO^ 


FiMctil Year, 1902. 


Bru^ight fisni'Anl 


Fvqjiajflfl inm or of 'P'hiktfrVrr 

€pr Nset ™ wluUii^er of 

inaaufActure, N.FlSr^ aUkI iU?h 1 i^fL- 
tui?» turned, comjvrtwcd or jiolbihrMtt 
linn kftiinnCTT.'d \nm nr it«l Inn or 


Itwii wiin, vk» _ 

BikkldenV cajbinet-mftknrRV npholalet’rilt'T 
tiATntM-naakcm', iuddluni^nii £illTiii|rCK 
hEkidiK'mre<> iucluctinif mrryooinl;^ nnil 
liorw bmtfl, X.E.S. r...... .. .x . 

Hrxrm.^ lAule himI OX iliou . .-. r.. 
Louk^nriull k^ti 44 r...rxx.<^^ «^x^- .i.. 
kfAchini^ illld inftclkin^ryp &e.: 

Faunmn mdli.. - - ^. ... .->«...... ... 

Gi^d cru^hniH .«, +, 4.. ........ 

WiudmilLi, .......... ... _ 

Ore emehnn nod ro^k crutk Wr ^tuTn p oaiik, 
Oqmiih And bolted tollHr nrfk driLb, air 
nrtmftftsiwttn, diiriola aud per- 

cu*aioik octal eiitl«r«. + 4 ..... 4 . - . ^ > h ^ ■ 
Portable itLfurbinM; 


HtTivi iiowvri, .. ...4. 

PiaiabVi ncigwf^ .... , ,... 

Pnrtablti jaw nailla mad planing milU. .... 

Tbmhera and aeparaton.. .. 

All other jMartabIr macliinftn ... .... 

Fajt^ of Abo ve artiolo^ ... ■......... 

Bowing irvKhiEm and pAttJi of. . ..>i i.. 

SUal mnchiiHu. ....... ^...... .4. i 

Mae>kim-!s tyrjo^writkivg. , —....... 

All othi^r inaotvioM y composed wholly or in 
jttrt of iron qr atn^ N.U.P. . . .. 

Xnilaniid ■pikas ooEiipoflitioii and abtvthilig 
until .... ........ ' 

Xnib nod rpil»n^ wrought nnd futtwtqd, 
ttituk, clout, coopqfts qigwr Hnn- 

bot^lHM and nthw nnila^ X.ILS. 
Nadi and ipikca, cut, nnd railway ipikoa. . 
NaiK wire of all kindip N.O.P. .... . , 

Putnp^. X.E.-^.. .... 

Bnftw. iluora infai and vnolta. ... ^.. 


Scatefi, balnoL'pfl, winghing bcania and 
atrOngth tntmg luncliinri ,,......_ 

SIcntra Ilf all klodii and %mm ihnfwfN. . 
8tnvMinf all kindjiand lAitithcwf, N.E.S^ 
3tovi! platoa, and lad or ffDioDLbing+ hnklon’ 
and tAiloiA" ironr-, tinted wbcTly or in 
part nr not. ......... ... 


Carried forward. . „.,, 


- 

j l>Uty. 

Quantity. 

Valuo. 




« 

4^.\0Ei] 

LIh. 

^ % 

2,m,77^ 

03,272 

$ 1 

130 I P 




30 .h 

‘ ...... 4 . 

5^700 


30 ih 

. .... .. 

xi^m 

No. 

‘■2fi .P 

2?! 

4.655 

„ 

3& 4P 


I.GIO 

20,379 

hi 

26 -H 


« 

m .» 


52,527 

Na 

2& .. 

m 

60 

H 

25 r. 1 

- 152 

(1,,™ 

■1 

2f> » 

571 

m,m 

H 

2a 

7 

5,163 

1 

aa p, 

CTR 

147,634 

ll 

^ « 

m ! 

1 42,691 

l:^M7 

1 

25 . 

.4. . ^ . . L 

No, 

i3U n 

12,919 

246,400 

ih 

25 

448 

8,030 

ih 

2b ^ 

2,402 

120.0111 

$ 

25 H 

! 

r T 1 + -r . . 3 

3^466,0?^ 

Um- 

U « 

41,315 

74 IS 

1h 

90 ih 

170,910 

g,sifl 

32,725 

11 

ho. twrlb. 

1.457.275 

if 

& -• 

372,501 

12,m 

$ 

^ X 


187.283 

hP 

30 .. 


21,330 

LIj^ 

35 hi 

ii»,83a 

lim 

t 

30 h. 


102,^92 

Fairrt 

afi N 

50,^' 

19,106 

a 

1 

2i> - 


172,791 

1 

H 

35 r. 

i...., .. 

+ 4 4 El < ■ ■ ■ 

h »• ■■ -1 B r 1 

10,215 

10,330,511 











































sEcrnoN^ or 


13T & 


Taplc lot—CsBi+nMtKf. 
liON. 

liirorn^ or Iron a^p S^trel Goqd^ 


Tva^ VeflTt IS®?- 


Bnxi^t fnrWiird. 


itaOr or itwl camig|;iil4di RalTADis^ . . Cw|> 
Iron or Bted ^rrugAtie4 not f^lvanixcd ■! 
TubiEw + 

Bouin tuba of wiT^glit trcxQ or stOC;], in- 
clodiag flrnl pcuTugalird t-ubet 

mokTint IkwWs. ,. ,^ + 4 + + ....... ■ ^ Lba. 

Tobiai of mlled mtnltw*, HM footed 
or wtildtfd, oDt moni tliAn I 4 incnb^ 

in iiiBWSiat4-r,..K + - +. » 

INibM, fttod, for ■» 

'rubln^i wrought iron or it»lt plain or 
^vBoizcd^ thpiHfc^l ADud couplncl ijf 
not, nrer 2 itiob(w in ctuuneLtFr, K.E.S- « 
Tubinff^ vTCoghb iton or uteeb plBin or 
galvaniKd. tbrefidM and cwlpfoa or 
not. !£ incti^fi Of i™ m dialBWtrr, y, 

. . , r > , . - .■ - - r . H 

Other iron Of *6wl tubeacr N.ci.P. n 
Wrti?^ ihoet iron or of ^alva- 

tiikiQi.si ftboc-3^ numuf nctnndi o^k ^ ^ 

Wairf% E^anins or rnuLtnt'Sled iroti Ot 

«t«el hollow witt^. ^V. '■ 

War?, emunetlrd iron or steel wurt, 

E.S,, iron <w stoel bdlou- pJam 

bW;k, tinned or ooaCod^ Altd mckcl and 
aluminium kitchen Or hsiu^ehold hollow 
ware^ X.R3,1 . . . • ■ " 

Wire Eloth or Wove wire and netting of 
iron or stool....... ..4.....f + 4 

Wire screensi dooro and wiudoWs^r. , --- ^ 

Wire fencing, woren, boekthom^Stty^ and 
Wire fencing of iron or 
Wire, Ainglfl or eoferal^ Odvem with cot¬ 
ton, lEnent siliEf ^ 

ril, *0. N.FLa. . . .. ., + . 4 - + ----- f 

Wire of ali kiude, N.O,P, -.. ........... m 

Wire ropo 4 stciii]de<l or twisted Trire, clothe* 
linn, picture or Other twisted wih- and 

wire CMOS, N.r ^ ... .. .. .. 

Iron or Hted nuU, washers, rivittB and 
with or without thrende nnd nut_ bait 
and hinge blcuika, and T. raid fltrap hingi'e 
of all VitwK N.E.S ....... P 

Fofl'lfnivM^ faek-knlvoB and poohet knive# 

of all kiivds . .... _ _ _ ....... $ 

Table cntier >'4 aC hinds, . -........ . ™ 

Alt other cntler^p N.E.3. . . . ,.^...... _r ■ 

Guns^ ndoa, including air Brm* and air 
rifles, (not being toytl nmaketi. Cnkiltons, 
pistols, revolver*, or Other hmkHnH ... * 
Ba>arnetfl, swords, fetwing foil* and tna^-^ - ^ 
Needim of anj niaterud or kind, y.O.F. 4 n 


Dnif. 


gfl , . 

no .. 


5% 


QuanUtjr. 


13,104 




Value. 


10^^51.1 




Carried forward 


10 

10 


15 Ik 


^ I. 

30 ^ 

25 .k 

35 <. 


|B0 I, 

m « 

30 p 
L5 1 . 


30 

20 




J e-pu lb. 
ind'K^^ 

% 
30 H 
30 H 


30 if 
30 li 
30 P 


1S4,313 

221,275 




347i575 


710^044 

365,070 


2.^407 

7,051,034 


iMys. 

Tni|fOrtfl. 


8,47 a 

1&,350 


2SL1,140 


107,305 

24.309 

2^711 


101,147 

31,713 

13.A25 


315^7013 

1^422 


p f + fr h H + -1 


I,fll2p2t»0 130,ri65 


I 


2,289,^' 02,<K^l 

.. 107400 

, 2llp07fi 
,,, .... ' StfkiMa 


257,135 

2.710 

58,553 


.... 12.02$,8:2 
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<rEOLOItZCAL aUilVISY OP CA^APA 


l^Qy. 

finpoEi;^ 


T.ihi,e 


Inoy. 

OF Iiicist AND SniKi, Goods. 


Fi™t VeAT. llWi 


Urw'^tt furwBrd..^, 


Aod iui^iL^llMMltd : 

Adws laleavct^ h»LciiiiU, 

•k-dgw^ tuUEmqiTK, CTOW IjAhs CAllt 4o^ 

Utd IniclE toQbi, picka, iAAtU>cka 
grw or polgg fof thn *aTn fl 4 

Alta.. .. tka. 




Tl?**** , .,. .”j" '**- " 

TcmdJs hwonriAchiii^^of All Idndt, N.O.I> „ 
XHifft blide^ <)f bknkk, fcftd forkti njf iiun 

m l^ mugh not bAiidied, 

C^n^uniJ DrcAhemue umrafictuml^ „ 
Mjmii|ik«turtd articlftp or net 

Allr «]iMlir^nt£d Of pcoiid^ for, 
pOHd wMly oriD part of irqn ot 
wh«tb«r partly or wMly DiAnuriiotitrfvl. ,, 

AAOhOre.,„„-....Cwt. 

Lrc^ or steel, wUed n>uiid wire twk iq 
the cojJ mt o¥« S-incJi in diBjnijier, 
[mportrtJ hy tnaiitiJiKturen for nsa 
sn m^in^ wirt in tba »il in thrir 

TActone*,. .... + „ ........ 

J^n j aieel biMts, or rnuti'of.VMr”!, ;" [] 

KoUfd trnn tubea not welrfad, or joined, 

JjPMiM n iock in dijunet^ uiglo ii^ 

3 And iq gn™, Mt orer 1| inch wi4r. 

tuDi^ lacquer^ cr bmw cave^^ 
mt orw jnxJi daioeter, aJl of wbieh 
w to be out to lengtbH foe tho maiiu- 
iHotu^of bedakwiir to be uiijd for 
liu o^r pu™^ uid bruH ErimiaintfB 
for nnoorterf ffir tbe HMMin- 

ruchire jsf iroD or ima bedthwdj... 

Steel bowk for croani vepontgrtl Hand creimt 

BemrmtoM . * . .... . ... __ 

Steel ttila weighing ik* i«B th^'l^ lb^ 
p« yard for nae only in the ttAcka 
of mlwayy whtob are employed iq Hie 
COtnmoq t^uryin^ of owMle and pjwiatn-' 
and qhg o-peraloo bj ftteatn motire 

iwwflroaly,. .. __Cwt 

St»l atnp and flat eteel wiro import^" by 
«BMid«torm qf bocktbom and ptaiq 
Jtnp ferioing', for kiH in thoir awn fjw- 

in tliemuufaelttm tbet^. _, .. 

Stw _tte*irmer mft drawn aprinyof 

reap«tivotT+ 

and faeimo «teel jpnnn ttim of 11 

and 12 8*ngn, reapeqtii/eljp imiiorted by 
nuLqkdactuier^ ^jf wire tqaitrraaf^ to be 
uftMi m tnear own fAGtornei in the tfumo- 
facture of hikTi artieJrh.. 4. ,., « 


8 


Carried fonrmrel. 


Duty.. 


30 <k 
30 .1 
3d .i 


10 


30 kk 
Free 


Qyjuititj. Value, 


10,379 


12rf(28,fl72 


I 


^372 


39,023 


29,011 

50,1-h^ 

120,323 

93,6«k) 

W3,lP0 


+.Vi 


],434,0fl2 


Uio3,eti i,5a2;7»3 

2»J m 


3p«7,35e 


iW,309 

mm 


3,740,222 


r,™ wm 


4,016 IIM\ 


20,166.174 













































j 


SHCTIO^ qF ^L?rGS 
Table 10&— 
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I BON. 

iHPOhTA OF llLON AND ^TIEL GOODB. 


Fibc^ Yeafp 11M>2x 

thaty^ 

QuantiLy. 

Value, 

Brought fQr^'Aid ...... ...... .... 



; 1^,781 

l&pl83 

Mucbktivry ixLcI itnictjuml mn for liei!t rwG 
iUglr fAcCoriw® 
Yln-% ii(«e1 wizo of Nol IG oc ihiuiier 

imported by tho muiuFActupeTA of cri- 

PHCkUiifif OOkHvt w^TG- usd dresB BtJLyu^ for 
ikK 111 KOAnQifuturo of eruob utiGSeA 

in tbfilroiKn fACbCiriofc..p.* + ..+^.. + Cwt. 

WirCj crucibleCi4tAt4>fil .. . .... Lbti. 

GBlvADized troo or iiwd vnn N«. 9^ 12 

and gnqgt. ..... ... ... C^t. 

Barbed fenriEifl wire af trffll fttid Attwl ...... i 

Free. 

N 

N 

M 

1" 

lpiM,422 

mjm 

T0LiLp.. + + +.,4 + .. . r. *,.. 

1 J * 


TAbm 11. 

ItoN- 

ll|K»|tT^ OK FlO IflON, IbON AND StEEL GoODfl, FiACaL VJtAH, TOQl-IOOQ. 


R«cflpitii]Ati«i cA Tiibl^, 7^ % lOa And Id^. , 


\ — 

Tiihiu 

Value, 

Fiff iron and iron kenlledgfe, ...... + 

Pi^ ironp cbaroDal. _____ . 

3SipS78 

38 

3p(HS 

&P&13 

20,085 

726 

520.W9 

IK),S77 

dl9,^W3 

7jmr^ 

2ap2SH,JSOl 

*ai,77!».023 

SoTApir^ ™t. ... 

Bmp ■fcrclpVrtuffhE...+ .-^,^H ... 

Feiro-mAn^arw. fco.,. .. . .. ..... 

Iron in al&Di, yewtna, puddEed barBp ic ... ..... 

Iron ukI ateel goodii ix^rtially manufMtnredr.. 

Iron jukd ateel gOod« mdiv bigbly maniiEactllted . n.... 


Ibdn^ 

TmporUh 


'^CicbiiierFp ftc,, dwcd Tuader inm ►twJ gwd« m Cuitrazui report^ 
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ai£ALOGt€Al;^ SCTBTEY OF €aSADA 


fjLIFi. 




LEAD. 

The prodDctioo of lead in Can&dji m 1902 , was 32 , 956 , 3 S 1 poumk 
valued at $ 934 ^ 005 , or an avorngo of 4-069 per ponod^ tho 

average loonthl^ prioa for reliiied lead m the New York market 
for the year. Compared with the previoue year the output for 
1902 bhowB a dporeaee €i over 55 per eent in quaotitj and a little 
inoro than one third the production in 1900 . Ninety eight per cent 
of iiho production in 1002 wsa mined in the province of British 
Columbia and the falling off in output ia due very latgely to the sus¬ 
pension of operations in the East Kootenay lead mines. The average 
price for the year was less hy over 6 per cent than in 1001 . 

TAJiLi^ X. 

Tditvo, 


Ansual FBoiH?mfly+ 


Cklerad&T Xmt, 

Fdud^ 

Price pet 
Fouira. 

VilnjR 

ISST .* 

lesj . 

tm .. 

im, . 

1^... 

18818 _ J 

is&i ..; 

1S95..., . 

law . 

18®: .. 

1SS» . 

1899. .. 

IMl. . 

IWB..... 

E74.MQ 

ie5.IX 

105,000 

2,iaS,(rJ3 

5a70a,222 

3J.109,DT7 

SL,9]£3L0 

63,100,^^1 

W,W0,958 

22^01^881 

1 

8 9, 310 
29313 
€.488 
4,7W 

38,081 

79b<K36 

1 187,038 

1 531,718 

! 721.1S& 

' ],398,!m 

1,3QS,3M 

2,249,387 

934,005 


In 1901 tlis I>oiiunion Fftrliaiuept passed an act providing lor (ho 
pAjmoDt of booDtiea on lead rtsanod io CBBadafram nuiteri^s prodooed 
io Ganadtaii sinelters from Caandinn load orea. Thw Act however bat 
been repealed daring the proaent BeaaioD (1903} and is raplaeed by 
another providing for ^le payment of bountiea on lead conUined in 
lend-benriDg one mined in Cnnnda. 






















0rY/i(§n 
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aEotooiOAL or cakada 


Licap. 


Tte new biU ia as followa : 


No. 239] 


BILL 


[1903. 


An Act to provide for ilie pajioeot of boiintiee on lead 
contained In ieed-beariDg ores mined in OaDads. 

Hi Majesty^ by anti with the advice and consent of 
the Sfaiuto and House of Commons of Canada^ enacts as 
follows 

L The Governor in Oouncil may authorizie the paymont Bau 4 !iti.r:A i^n 
of a bounty of eoventy five t^nts per one hundred pounds 
an lead contained in lead bearing ores mined in Canada, 
auch bounty to bo paid to the producer or vendor of such 
orea^ Provided that^ tlic sum to be paid as such bounty Limitadoi>. 
shall not exceed five hundred thousand dollare in any fiscal 
year t Provided also, that when appears to the satisfac- R^uetjou if 
lion of the miniater charged with the adminiaLration of 
this Hct that the standard price of pig lead in Londoo^ 

England^ cKceeds twelve pounde ten shillings sterling per 
tots of two ihouuind two hundred and forty pounds such 
Vjonnty shall be reduced proportionately by the amount of 
such exccssp 

2. Payment of the said bounty may be made from time 
to time to the extent of sixty per cent upon smdter returna 
showing that the or® has been delivered for smelting at a 
smelter m Canada. The remaining forty per cent may be 
paid at the close of the fiscal year, upon evidence that all 
such ore has been smelted in Csmada. 

2- If at the close of any year it appears that during the of 

year the quantity of lead produced, on which the bounty 
is authorized, exceeds thirty-three thousand three hundred 
and thirty’three tons of two thousand pounds^ the rate of 
liounty shall be reduced to such aum os will bring the pay¬ 
ments for the year within the limit msntionod in section 1, 

3' If at any time it appears to the sitiafaction of tlse Bounty in 
Governor in Council that the charges for transportation 
and treatment of lead ores in Canada are excessive, or f 
tbit there !« any diicriminition which prevents the smiflt- 
ing of such ores in Canada on fair and rieas:.»nable term^ 
the Govertior in Council m%f authorize the payment of 


SECTION OF HISE5 
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bounty at au<:h rodneod rate as lie deeius just, dd ihe lead Liaih. 

contained m ancb ores tnln&d in Canada and ok ported for ^ 

treatment abroad. 

4:- If at any time it appec^rs to the ^tisfaction of the Bounty wtiL'n 
Governo? in Council that product of lead are manufae 
lured in Canada direct from lead om* mined in Canada 
without the intervention of the smelting process, the 
Governor in Council may make euch provision as be deems 
equitable to extend the beneitsof this act to the producers^ 
of such oresL 

6, Tlie aaid bonnltes shall cease and determine on the l>uration of 
thirtieth day of June, one thousand nine hundred and 
eight. 

6. The Governor In Council may ujake regnlatious for KeffulatLCjniu 
carrying out the intentions of this Act. 

Chapter 3 of the Statutes of 1901, mtituled An aci Eeitealoi 

provide /or (Ac o/ an Isad r^Jlned fu 

Canada^ is repealed. 

The value of the exports of lead in ore^ etc,, is shown in Table 2, 
while the imports are given In Tables 3 and 4, and of litharge in Tabic 
5. Imports of diy white and red leed am sbown in Table 6. In the 
latter table since 1S90, the imports of Kino white have been included 
w'ith the lead oxides. 


Tacls 2. 


Lxai?. 


EXPOPTO- 


Esporu. 



Calt-ndsr Year. 


1888...* *.* . .. 

1880......* .. 

1800 ... 

10Or . . 

19ft2,. . 

im. .. 

, ... .. 

ISOfi 

JlSOS...., ,T-t-->-r+ tT + 
..** 

1889 . . . . 

1900.*.***,** . 

1901 .....*. ....... 

. 


VsluA. 


18 


EV,060 

a,™ 

144,B0e 

iiMKi 

4^12,095 

02SM-H 

^485 

400,050 

1,017,080 

457,170 
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Lea 11. 
Import*. 


GEOLOGICAL aUJtVE? OF CANADA 
TA9I^ 3, 


Lr^ih 

iMfOMTH DF L|£a1% 


Fii««aYMr. 

1 

Old Sceaf a^dP^. 

1 

Blockm, 

SllMETa. 

Toeal 

Cwt. 

Value* 

Cwt, 

VaJtjie, 1 

Cwv 

Viltte. 

1880 *....,.,,..,1 

1881 .. 

1882... .. 

1888............ 

1884. .. 

1885 

1880 

1887 ..... 

1888............ 

leaj ... 

IKW,*.. .... .. 
im. 

1892.. .... 

1883.. ........ 

1894.. .......... 

1895. .......... 

im. . ..... 

1897 .. 

36^055 

48^780 

3![>p4O0 

30.SW 

OlpIOO 

09,078 

74,223 

101,107 

80,382 

iP7.375 

ifL-185 

70-21H 

0i,20l 

72,433 

<a,270 

$ M^OIO' 
120*870 
l48pT09 
103;413 
87,038 
lSDp047 
173,477 
190,8*5 
213,132 
289;,00G 
213,033 
204,384 
213 lS21 
140,440 
3^290 
173,]^ 
158,381 



30,2&& 

^1,406 

47,195 

57,371 

49*113 

45,4CS 

40,739 

75,313 

83*636 

88*306 

130,380 

10^029 

108,074 

108,398 

78*700 

71,000 

81,008 

75.796 

3124,117 

127,883 

158,508 

177,544 

1^1,871 

11M54 

188,893 

2i:«,223 

24^7*5 

3flfi,6l4 

at2,58Q 

g91,2Ca 

288,752 

247p807 

100,801 

17:5,603 

106,531 

187*556 

I8p^ 
lOpMO 
8,691 
Op7G4 
0,362 
0,703 
14,193 
H95T 
14473 
lOpOea 
, 13,048 

llp2O0 
12,103 

B,B7B 

lO^BlO 

370,744 
35,7^ 
28,785 
^453 
^,396 ! 
28,018 
41,740 
45,000 
43*483 
50.484 
48,220 ! 
92,303 ; 
3^286 
20,451 
16,315 
23,1®# 
20,175 


OlD^ 8ciUFp PlU 
ASD Flock.* 

Attn £SiiJur&t 

TwAt. 

1899.. 

89,420 

j 

1260,779 1 

1 

22,214 

3^,041 

i 

110,034 

t^,828 

^ .. 

114,650 

283.432 I 

H71W 

30,033 

100,460 

323.2i;3 

l9(ML. + .>. + +1 .|. + + 

iS2,aei 

207.810 ' 

15,403 

59,506 

77,064 

351,325 

"iww . . 

ru>85p»2l 

37,011 

1 10,205 

78,316 

101,016 

176,327 

lOdflL.. ......... 

fii;]22,STD 

1GJ.072 

1 lJ8L5fK 

49,201 

140,376 



* Dntjr IG pl a. 

+ t>\iK.y 2S JR, c. 

(a} lD?ludi« Caruiilum iirt tb$ United rofr refinb^T iMl^orted 

ht jTicti of rrflliing onl^T- 
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Tabu 1 
Lead. 

iHfOBTa or ImU MANEirADTVBBSr 


Piped Yw. 


1800 

1881 

1SS3 

1303 

1384 

1388 

1388 

1887 

188S 

1080 

1880 


M m m # 4- ii i rf" ■ '# 
■ »■ 

■ -E-r - ■ ■ 


+ V + + ... 


{ LchI p ^ 1 --I ^ ^'T ■'-+>'T■■ ■ + j.... i .. 

HI MnnnliUTturf?^ Tf,KLS. + 4- r-* 


Totolp 


Doty. 

c. 

SS N 

80 N 


LxAa 

tukportjL. 


VaIiwl 

Fuoal Yair. 

1 ^ 

$1B>400 
22,620 
lTp383 
25,™ 
31,301 
2B^340 
33,078 
10,140 
18,816 
, 16,315 

1 20,500 

1801-.-■>■+ 4+I...4.J. ... . 

1S02- + -P+ + k + +.1......... 

l8{^ X.. +«■.!.«■... .....K.... 

isoi.... 

1800. __... .. 

1B06..... 

lE(07 rrn.......-i.'l<-»-ii-<«« 

1808.... . 

1900. .. 

1901 ..... 



VaIub. 


33,883 
33,^ 
:a,783 
20,361 
83^015 
50,732 
00,738 
63,178 
01.437 
104,738 
107^200 


m347 

8,018 

3,760 

4^m 


8130,020 


Tablk 5. 

Lauj. 

LuroRTK or LmiAiiafi, 


1 Fiftcal Ytfd-Tr 

Owt- 


Fw^l Yftar. 

Cwt, 

ViJufc 

iiiiSiiilipi 

3.011 

5.136 

4pW» 

IpASS 

fip235 

4,!l!W 

4,028 

0,307 

7,010 

8,030 

ft,45;i 

7.870 

814,334 
22.120 
16,651 
6,17:1 
18.133 
16,106 
16 ,003 ! 
2L^*66 
23,008 
31,082 
31,401 
27,613 

im. . .. 

......... 

150L,*._ 

[] 18JJ6. . , .. ,. . 

^ 181^..*.., 4 . 

1307.. ... 

1808.. .. 

1890....... .. . 

' IWOp.. - 
IflOI - 

10p384 

Tp635 

3^547 

11,055 

10.710 

12,0'.^ 

11,446 

0.330 

0,130 

1MS3 

lOOOS 

K313 

24,401 

28,685 

32,053 

50817 

34;S(38 

SOIMH 

3^513 

29J76 

51,844 

47,021 
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QE0L<M;]CAL SVJiVEY OV CAMAPA 


Lead. 

Tmpon^. 


Taelk b. 
h^t^. 

DJ^ Ditv WuiTK Asrp Red Lead a.'^p Ora^ob Mti^ibail 


¥l«^1 Vi3*f. 

FoandA 

VaJh*. 

.. 



.. 

1 0,ro3,orr 

213,258 

IBIJ7.. 

1 6,938,BS0 

233,725 

188&.,,, .. 

a,^lK334 


im .. 

T,0S6,W 

267,236 : 


Ihpouth pt Dbt Wjiitz axp Rkp Lbad^ Oiiangk Mineral AS^r Zdto White. 


FiiM^ Ynr. 

FcittnA*, 

VulHe. 

1890... _ __ 

10,850.072 

, 8 

381,059 ! 

jm ____ 

1 

337^407 

m& . .. 

10.288^700 

251,086 

lasa. ___.V 

10,86:^,183 

304,600 

19S4. .. 4 ,..,*,, 

10,858.170 

. 355,053 

180S . .. 

, 8>T80.(I52 

232,353 

IfilW. ... .., 

11,711.400 

367,500 

1897 ___ ...... 

101310,403 

347,039 

18Sa....... 

12,082,808 

448,659 

; 1899..,. ... 

14W,94& 

514J42 

: 

Hp670,9SO 

631,402 

1001 .. .. . 

10l2P|6O1 

461,366 

IMS. , ,^4 + + .Ehityt^ p.e 

|5v5»i.t0l 
































moiUiJ 


OV MINES 


U7 3 


Bfiirren Columbia :— Leap. 

Thfl pTwioctloR of load io Bntiah Coluaibia ia bIiowii in Tublo T 
below. 


Taile 7. 

Lxai^ 

BtmdH Columbia : ppopticrioN. 


1 

j CjiiendKr 

pH]iiiiid& 

Friqa per 
Pound. 

Vjilue. ! 

.. 

mrSoo 

4 N> 

$ 0p31« 

.. 

G74,50Q 

4 42 

SS,313 

lAffl, ...... 

\WVl 

165,100 

^^il. 

80^430 

3'93 

C,4S« 

1 Cl&nj .4, + + +Lil.a.Bn‘BBB 

1S92 _ 

Vos" 


ISJlfl... _ _ _ 

2,131,<ME 

3 73 

TS.4Sl< 

__ 

S.7B3,222 

3 30 

I3r,€3t» 

1*90. ......p.-. 

W,4G1,7S4 

3-23 

53^716 


2 SS 

73hlfi9 

ItftJT. . . .. 

56,641435 

3 .56 

l,39Dr5l3 

. T ......... 

31*60^559 

3'?& 

1406,017 

iBsa, * . _ 

21,8^^S,43ft 

4’4r 

»17,2S0 

1900-,-.,..*.-. 


4 37 

2;70S,03t 



4'3;m 

2,235.603 

1S02 

33,3att,3SL 

4'Ofig 

Si7,«ffi 


Golutabiii. 

Pieductiad. 


The vftrioua distiicta hftve contributed to the output for 1600^ 

1001 ajttd 1902 as followa ;— 


Tabmi B. 

IjLMtr 

Bsm^H CoLuutirNE PmoijrcnoN it I>BiSTftieTflH 


— 

JSDQ. 

imi. 

1902. 



Found 1 . 

Founda. 

Ea(tt KooKimy— ' 

Fort . .. . . 

Other dufcnctiii .. 

33,4Hflf7T 

81,354 

23,120428 

773.010 

3,017,760 

204,(^ 

W«t KocVUmiii^r — 

A-tub worth .« t ^ +1 -*........ * 

NhliHm . ......... 

1,435,330 

3,733,412 

2,470.350 

3,003.030 

Bk»C4|l...Pr.+ . PP44-.-^--^> 

ly,365.743 

h04B 

363,430 

16.026.750 

13,631.144 

jLrv-i i^i^reoK- * ii + * t* r-.-r^p-4^ 

Other diitnrti ^ < p 

mMi 

886,73* 

Y'fele. #i>-P'p> 

102 

2.307 

laiofl 


63,158.521 

5|.38S;UO0 

22,536.381 
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P^cduckiDd. 


14B a QEiaLOCtCAL aUAVEY OF CAN'ADA 


MANGANESK 

Returiis of the produutiion o! man^&neBe for 1902 wera iDoompioto 
and the Egorea of exporta have been given aa the eloeaat eppro^lmiitloa 
to the output. The exports were 172,toiia valued at $4^062. 

The production since 1&S6 is shown in Table 1 below ; 


Tasli 1. 


MA.'cuAyise. 
Anxoal PaoDSiunos. 


CHlcndar Ytor. 

Tonii:. 

Vila®. 

t 

Valui 
per ton. 

]$8G -irT +++ + -r- + + + .*i| 

1JJ39 

m,m 

«25 3a 


1,345 

43,G5fi 

35 07 


1,801 

4T.»U 

30 B2 

1839 ... 

IHSifi ! 

32,757 

22 50 

1890 __ 

1,338 

S2;fieo 

24 51 

1891 .. 

255 


20 25 

1893,.. .. 

US 

10,250 

30 13 

jfiaa,,.,,.. 

213 

14.&7& 

63 44 

+ + + T TT1 -S B-T *!■ ■ feT + X 

74 

4,180 

50 40 

1H» ................. 

125 

S,404 

S7 71 

isaJ*--- 

r23i 

3,975 

33 IS> 

1697* 

IH 

hlGO 

TG 4S 

1691} . 

50 

1,600 

32 00 

leoa ___ 

hWl 

20,604 

12 65 

1300..... 

30 

1,600 

00 00 

1301- . 

440 

4*89U 

10 05 

ms* . 

. m 

4,U<I2 

23 62 1 
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Tails SL 
MA^DAKBil. 

ExfOATS or )LlJiGANE»P OBJf. 


CaLIXOAO 

Yiaii. 

Nova Stotia. 

Nfw Brutthwiok. 

TodA 

Value. 1 

Tmw. I 

YaIub. 




l.Ofll 

920495 

1OT4. 

$ 

'12 

776 

16.061 

1875.. 

+1 ^ 

200 

m 

3,314 

WO _ .. . 

21 

72S 

891 

-.316 i 

1877 . 

10(j 

3,000 

786 


1873-.. _.... 

toe 

4,889 

620 

^e:l 

1370-.. 

m 

7:440 

ipT3a 

ao,o)ti 

itsao-,.,.. 

79 

3,0110 

£;IQ0 1 

31,7(37 

ISSI._ .„ 

£00 


l.W 


1382..... .. + 

123 

11.620 

771 

14.237, 

1883,....,- 

313 

8,636 

1,013 

1^,709 

1834..,. 

124 1 

1.QC4 

469 

l»,03a 

1886-,+^*. «... 

77 

6.064 

1,007 

msie 

1836..*+^.--... 

(fl) 441 

30.86* 

1,377 

27,48* ( 

1887.-^* 

678 

1J,S40 

837 

3D,ai2 

1883.....^..... 

87 

6^769 

1.094 

10,073 

IB30-, 

W 

3;,024 

1.377 

20,330 

IBSO_ ..,.. 

177 

2,683 

1.729 

34.2+fl 

ISOI__ ...+ 

23 

663 

233 

e,i3i 

1802. 

U 

6.180 

50 

Sioac 

1893,,,.,,,.... 

123 

12,400 

10 

U2 

18£H..-... 

11 

731 

43 

^400 

; 1306...... . 

108 

0,343 

A 

3 

.. .. . 

1807, =. ..... 


a.975 
, i.lOO 

... .... 


law.. 

11 

920 

, .. . .,. 

. ... 

18*1.. 

IJUJO.. 

67 

2,328 

3 

82 

1901.,,....-.-. 


















Toaiii. I Vdye. 


im 

Tsa 

■113 

hm 

IJ04 

i,<iS4 

i,m 

1.43B 

l.SOtJ 

2C6 

13^ i 
I 

‘f 

n : 

70 

440 

172 


J^,973 

J5,&14 

e^oso 

16,900 

iD^i^ 

aTp-m 

^,7117 

4(I,W 

35.747 

25,31S 

20,030 

34,040 


2um 

^.350 

30,831 

0,S£>i 

0,206 

12,621 

3,120 

fl,3Ql 

a^OTO 

ijm 

m 

3,410 

1.720 

4,^ 

4,002 


d( miiwpal piffMPhtA 


Ta 9U£ a. 


Manoaxkht;, 

iMPOimi: OiifjE or masoaSwrm. 


Fiscal Year. 

1 

Peuudfl. 

Value. 

I FiKAi Ymj. 

TV , 1 

PauudA 

Valtw. 

1884-- 

11380.. .... .. ...1 

11837.. -. r*-. ... 

JlSSO...._ 

.18811..,. 

leoi)..— 

•1891,....- 

!18P3,. 

1803......... 

0,9® 

33,778 

44h987 

30.665 

66.014 

62,241 

02,687 

70,097 

94.116 

8 m 

U794 
1,763 
2,038 
3^022 ' 
3,183 
a,i92 
8,743 
3,630 
■ 3696 

1 

1894-..... 

1805-,. - 

1806, . . .. 

1807..... .... 

; 1898......, 

1 1899............. 

lOOO.. 

1 1901..,.-... 

1 1902 Hoty free... 

t 

101,003 

04,151 

loe,Boo 

7o,m 

1301,466 

141,358 

126^725 

272,184 

1 476.331 

i 

$4,B£2 

3, t61 
4,076 
2,741 
6,047 
6.5® 

4, JW 
»,17fl 
6,360 


ExportM* 


Itn porta. 
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Uha q£ 

IIUlElglZMniC. 


The menj^nese depofiita of Canoda were described in a previous 
ftnnual report of the Mi nee SectioiL The prea^Dt more extended 
Article^ bringing oar mfonnation up to dete^ line been ooiuplled hj Mr. 
Tlieo> Beni4 from all the Ayailable published mfonnatioD. 

Akhough C&nadA baa not ao far taken a yery prominent place among 
the producing eountrieA of the worJd^ the reason for thl$ ig 

not dme to the lack of depogita of tho oros of thie metal. By far the 
greater proportion of the world^a production, some 90 per cent of it^ 
h used for the manufactura of ferjro-jnaogaiiesB and spiegcleiaen. 
Tbeae two alloys of Iron and manganese di^er from each other only in 
the proportion of manganese which they contain; up to 30 percent 
of tiiaagatic^e the adniixturo is called spiegjeleisenp whcr&aSp wheo con¬ 
taining greater proportions it la called femo-manganeseT the standard 
of the latter containing 80 per cent of manganese. Theoe alloys are 
manufactured to contain all degrees of proportions of the two metals^ 
some 5piegeleli$en holding aa little os two per cent of manganese, whereas 
high grade ferro^mangsnese contains as much as SO pi^r cent^ They 
are nsed exclusiyclj by steel msnufacrurem for the production d cer¬ 
tain steeU of great toughness used for stamp mill dies and shots^ 
crushing rolls, car-wheels^ etc. 

The extension of manganese production depends greatly on the de¬ 
velopment of steel manufacture^ and Canada is now making great 
strides in that direotioUt its deposits will probably a^ume before long 
A much greater importance than heretofore. 

Besidoa tho manufacture of steel, maDgnuese one has several other 
vary important uses, the main one of which is its use 04 an. oxididng 
agent in the manufacture of certain ohcmicals, such as bromine^ ehlorino 
manganates and pertaanganates; it is also one of the elcmeuta of the 
Leclanchil ccUe; it is also used os a decolorixer of glooe ; os a coloring 
material in dyei ng and io the manufacture of potteiy and of poluts, etc. 

When the manganese ore is used aa aa oxidizing agent in the 
Diauufacture of chemicals, certain requirements ol purity and compfsi- 
lion are necessary which are not needed in the ore coosuined for 
spiegeleisen and ferrchmangaiie$e^ and it has therefore a valufs three to 
four times greater than that u-setl for the latter purpose. Pyrolusito 
is the ore of manganese which has the greatest Oxidizing power^ and as 
the ore of some of the Canadian deposim coataius a large prtiportion of 
this miners], it ia specially well adapted to that use. In Canada the 
ores represented ocunpricft pyrolusite, maqgaiiitei psilomelane and wad 
or bog mangauf^e or*. The principal deposits of the crystalline ores of 
manganese of tho oajstem provinees are referred ijy Dr. Gilpin to a 
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boFUfia low down in tho CprbonifarouH madno limestonea, in most case* MAtieA.'m*. 
uDderlyiiiK tbo lowest bedj e>l gypfttiio; jet that tW ores lifcVQ a wider 
distribiition m shown by the fact that wad or bog maDganese is found 
in fluperficLal depoaita oonnectod with geological formation known 
in Nova Scotia and New Bmnswick ; moreover* occorrencw of pjrfr 
luaite have been noticed m the quartosites of lower Cambrian age and in 
granites, also in quartzites and slates of praaumably Silurian age, and 
in Tiiassic trap rock^. 

Dr. Fearoae* ascribes the origin of manganeae deposits to seoondai^ 
action and contends that the source of the manganese ores found in the 
PalffOzoic and later Bedimeutaiy rdckis la tip bo traced to the uador- 
lying BTcba-an rocks and variouii igneous rocks of all ages. The fact 
that the largest mangauese deposita in the United States and Canada 
are in the neighbourhood of auch rocks is in itself suggestive ] but 
when it is found that large areas of bog maiigaueso ore occupy basins 
in the decayed surface of the pre-Palavjzoio rocke^ aud that tho river 
pebbles in ar*a^ of these rocks are frequently encrusted with a hlaek 
coating of oxide of manganes^^ other facts are encountered which at 
once suggest a possible pro Falnaoioic soaroe for manganese deposits. 

Moreover, when it is observed that volcanic breccias are soinetimeB 
cemented by manganese, that segregated masseeof oxide of manganese 
are sometimes found in lavEv, and that the manganese niluJes dredg^ 
up from the bottom are in intimate assuciation with volcanic debria, 
the possible source of mangnneso in igneous rocks claime attention. 

When those two closes of rocksp pre^PalMoxoic and igneous, especially 
the former are examined in their mom minute detailap and it is found 
that of the minerels eompesing them* those coataLmng manganese, are 
mcnong the most conamon, the pTObability of their being the BOurco of 
mapganoae in the younger rocka becomes established. The difierent 
itepa of tho foriuation of mangane&e depMit* begin ah follows : 

1. Tho derivation of the manganese from the decay of the Archieati 
and other pre :^la‘ 03 EOio rocks and from the products of igneous action. 

2. The solution and trenapyrtation of the manganese In the form of 
soluble organic and inorganic salts of the metal. 

3. The predpitafcicn of the nianganese as oxide or carbonate. 

4. The converalon of the carbonate into oxidei 

The subsequent decay of the rocka which were deposited with 
the Ore and an accompanying change in tho nature of the ora and 
oofuetimes in its phyuicol couditiotu That is to say, that tho stages 


* Pf iiTtwt-, — iiAiTv. exf ArlumiuuL, IHDO. 
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Xova Scuikn. 


Id tha history of the inaD^aDesa dopo^iU idtoIto firat^ a decay of &he 
rocks ID which mangaaesa b origioaJty prasonL as a oonstitaciil); 
second ly, a soriej of cbeiotcal reactioos Joadlug to a redepositioiL, nod 
thirdly, a decay of the rocks of those newly formed deposit^ As Dr+ 
Panrose remarks vary appropriately^ the vArLoas stages ie the formatiaiL 
of DLuiiganeae deposits are similar in iusdv rgepects to those known 
usually to have gone on in the farniation of certaio Iron ores, hut diS^r 
in minor details. Etoth metals have their origin in the same rocks; 
they go into solution in the same nianner j but in the mode of redepo* 
ailiom though they sometimoe resemble each other, they often dlflfor 
considerably in ihe rhemical change^ which go on in the subsequent 
alteration of the oxides. Hence manganese is often aasocialed with 
iron ore doposit^ and sometldnieis £s comparAtively free from such 
accoiupnninients. 

In the following de^ription of the known deposits of maDgaonsa 
ore in Canada^ the locitUties will ba taken, as far ns possibio^ in their 
geographical order from east to west, and not in the^ order of their 
relative oconomic importance. 

If OVA £k?OTJA. 

Thin province po3so!*s some of the most important deposits of 
manganese known in Canada^ and as the iron and steel mdnstries in 
that region are faHttienel tping, these any, in the near fntdre, bwome 
impoitant sources of ore. 

In Cape Breton, manganese ore is found in the western part of the 
county of that tiame. most i-mportant belt of maDganes&'bearing 

ore crops out in the district of the head waters of the Salmon river 
and Loch Lomond. The rocks are of low er Carboniferous age and am 
met with in a valley between the felaites of the Mira and E'ast Bay 
hllk 

From personal observations and from notes furnished by Mr. Hugh 
Ftetchor, of the Geological Sui^ey of Canada, Mr. Edwin Gilpin 
describes the generoJ conditions of tbo occurrence of the ore as 
foliowa^ w*^The felsitoa of the Mira hills form a scries of bays along 
which ore ex posed Carboniferous limes tones^ conglomerates^ shales and 
grite ai they were occumulabed, subject to the varying conditions of 
the winds and currenta of the period under consideration. Atmme 
paints the limestones rest on the felaites; at other locolltiea, gritfl and 
ehal^s mterv ene j clsewherC'^, the basal conglomemtea a^ covered 
directly by the millstone grit. The man ganeae ores were discovered 

■ GilpiiL—cm o-f Xciva Sectiii.—Tomi., R-lirC., Vctt TI. 
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two V4&ri$ ago In ono of these recesses where the feLsLtea were succeeded 
by Bhales and griU, iLnd fiimlly by limestOQ^ the latter apparently 
extendlD" from point to point of the ancient bay. The ores at the 
western nsine are fonud in Irregnlftt* bedded layers inn soft aremtceous 
reddish^coloured shale, which is in some places calcareous and coated 
with films of inatiganese oxldfe Tlie layers vary in thbkne^ up to 
eighteen inches, and are frequently a»Tinected by cross airingers of 
ore- The shaldt when weathered present the ore ip sinatl nodules, and 
the disintegrAtion of the former by water probably Lndiuntes the 
source of the beds of gravel manganese ore found lying on them. The 
ore at the eas;tern mine occura os a bed imcoediately underlying a 
layer of block oianganiferous limestone, with red and greenish shales 
and coarse grit. The thickness of the ore and limcetone varies from 
two to eight inches, the average thickness of the two being about 
eight inches. 'Clie ore also occurs in this vicinity as lenticular pockets 
and irregular nests in conglouierale^ 'A'c., and sometimes forms Uie 
cementing material. The latter mode of occurrence h aimiW to that 
shown by the red hiemitites (sometimes highly nianganlferous) found 
at various point4S iu the Lrower Carboniferous conglomeratos of tlie 
inland ne-ir their junction with older strata." 

This deposit was first opened in 1380 by the Hon% E. T. ^lo$ely, of 
Sydney, and lias been worked at tw^o places about three-quarters of a 
mile apart, near tbe head of Looh Lomond, eight miles couth of the 
village of Big Pond on East bay* At tlia most easterly of these^ tbs 
workings are on a vein about seven inches thick, dipping at an angle of 
2T “in red fine aandstone overlying reddish and greenbh grit with gmiiiR 
of quart;; about the size of wheat, and red marly ^limestone, red and 
grceni^ih shale, conglomerate and other rocks, blotched with calc spar. 
It iR in lentli^ular layers and also intimately mixed with the bmestone, 
being probably of the same nature and origin as the ha^mAtlto^ and 
forming at t imea a covert for the pebbles of tlie conglomerate." * 

At the western workingif the ore 1$ found in the bedding planes of 
a bright red argillaceous shale overlaid by calcareousorgillaceoua shale 
and limcstDCLO, and underlaid by conglomerate* The rocks have here 
a dip of 32% Although these steep dips show the result of a general 
disturbance of the reglan, yet the rocks have not been m minutely 
shattered as might be expected. The ore is found both crystalline and 
massive, a great proportion being pjmiusite ; it is very free from iron 
and remarkably pure, and is well odaptei to cbemical manufacture. 
Besides the ore mined from the two workinga above mentioned, a 
large quantity woa obtained aa drift nodules in the rock beds. Theao 
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iiodi>l«a hftve b&ea w#i6he<l out of the original decayed root* aad oq 
the outside are earthbut on breakliig^ the interior shows the bright 
black surface of frash ore- 

On Baulardarie islandt ba the iicinity of Big b^rix^ur^ a deposit of 
wad or bog maugnuese occurs. The dcpo&it is stated to bo several 
feet thick and extensive, but there is a great lack of uELlforuiity in the 
composition of the ore in diOcrent parts of the bed+ 

There are ether occurrences of maugAiie^ orea in Cape Breton 
countj. In a liiuestono quarry at Salem road some pockets of man- 
ganesD were encountered and mined in 1897+ The rocks are of Ix^wer 
Carboniferous age. 

Some samples of wad received at the laboratory of the Oeological 
iSurvej lire said to have been obtained from a deposit situated at the 
head of Lewis bay, 

Ilanti Connt ^.—On the south ahore of Minas Basin there la a 
development of Lower Carboniferous Jimestoue which from the Shu- 
lienacadio river extends westward for a distance of about forty mileSt 
as far ns the estuary cf the Avon, This belt contains a limestone 
band aome 300 feot thick in which are found the most itoportant 
deposits of manganese of the region^ the largest and best known of 
which are the Tenny Cape min^. It underlies the gypsiferous 
horizon^ and Mr Fietcher says of it that "next to the gypsum, the 
most interesting member of this formation is the red ba^al limestone^ 
along which iho manganese ores are found. It is of considers bio 
thickness,, concretionary^ brecclated and oasociated in places with 
red conglomerate and grit.” About iifteeu miles south of Tenuy Ospe^ 
near Wiodaor and at Docgloa, the msngHniferous limestone reappears. 
The occurrence of manganese, however, is not confined to the iLmestonej 
but it bsa also been noticed in the De vonian sandatone which is found 
below the Carboniferoua marina limeslona^ and in places it occurs in 
large enough cjuantitioa to be worked. In thia class of deposits a^hioh 
are not io tho immediate vicinity of the liineetoue, the ore occurs in 
veiruj^ Joints or blotcbes, from one-quarter of an inch to five inches, in 
Devonian quartzites and shales. The important manganese veins of 
the district, however, are in the limostona above montioiied, ly^ng at 
the base of the Carboniferous formation- Work on a comparatively 
large scale has b<wn performed at Tenny Capo, Walton and Cbeverie. 

Fenny 0ap6 Jftwa—These are the most importaot workings of 
the region, and have been worked since The quantity of ore 

produced is not very great but has been described as the purest and 
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most beautifully cryiitam&&d pyraluaite fouod iQ America. Ic tiifta of Haxua-'iese. 
cour&0 beeo u^sd in the luftuufacture of cbemlcala^ ^Liiss Sccitii^ 

dewlorizin^:, etu. Of tbe deposit Mr. Hh Fletclier writes as follows: 

“ The rt>okp A twisted, reddiidi, shaly or brecciatod dolomite U sometiniea 
Beparated by two to four inches of hard red cUj from the Pevoniaa 
sandetone or quartzite wMoh forms the foot- wall or floor of the mine. 

The ore ocoura in veLns, jatrlng^ nodules and masses. One of the 
latter ib said to Iiavo yielded ono tlioujuand torus associated with 
calcite, solenitOj barite^ and liinonite but m some places almost entirely 
free from fomgn matter, It occupies the Uum of jijinting and 
be<iding^ breaks apart tbo fnifjment*l of the breccia and replaces the 
shale and limes tone. The latter dips S. 20"E. at a variable angle^ 
bsneath a mass of gypium \ it has been worked for about 200 yarda 
on the atrike and the whole distance tesited is probably than 500 
yar^Js.” The workings, wi may be inferred from, the wavy nature of 
the dopoeit, are eeattered and irregular; they consist of open cutd. 
tunnels and shafts, the deepest of which a few yeara ago wa^ ITO foot 

rAe Farkir Mrw.—Tliis is situated to the north of the Teuny 
Cape mine, about three-quartera of a mile from it. The deposit is in 
a much disturbed limestone, forming apparently an outlier u! the 
Corboniferoua basal beds among rooks of Devonian age. In 1S81 
some thirty tom^ of excellent pyrolusite were mined, but since then 
the work has been mostly of a prospecting and development nature, 

Chitrchm or Wftlton J/inc.—Thhl is on the west bank of 
Walton river imliiodiately above the bridgOf oa the shore rood some 
twelve miloa north- eaat of Gheverie, Tlie deposit worked here is also 
in an outlserof red and gray limestone flllliig a hollow in rod Dovoniaa 
quartzite and shale. The ore is mainly pyrolusite with some nianganitfl 
aud is associated with coIcLto crystalii and barite. Sotne large masses 
of very high grade ore have boon minefl from this deposit. 

In this v'icinity, the tuain development of the mangauiftrons 
limestoDe is encountered a short distance sou til of the outlier on 
which is the Walton mine, and these two bear to swh other the same 
relation as the Parker mine deposit does to the Tenny Cape mlnea* 

The limestone crosses the Walton riv*r south of WnltoUi nnd on both 
aides of the river extending some distances cost and weat-j it hna Iwca 
subjected to a great deal of pro«pocting and prcUmiuary work. One 
of the more important properties is the Stephens mine, 

Stifph^ns 3fi7us.—0t this deposit Mr, Willimott of the Survey, 
as the results of ob^firvatiouB mode in ISS^, writes os follows : “ This 
mine is situated near the village oE Walton, in Hania county, and 
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cooaiata of an of about tkirtj fwt in d'eptb, in a reddisb 

zjhaly Hmeatono^ atriking E. and ivitb a southerly dip, Pockeiva 
and irregutar veiii« of manganite and pyrolusita can be traced along 
the strike for about 400 yar^lA. 

Kothing beyond the preliminary prospecting workt Bcarcelj 
sufficient to develop thiE^ promising mineK had been done at tVie time of 
my visit, Mr. Stephens informed mo that about ten tons of lair 
grade One had beea taken out during the progress of their investi- 
gatiousL The limestone belt is parhapa continuoui to Hibernia where 
& quaiititj of ore wm found la n^Jdish calcareous grit interstrati GeJ 
with conerotionaTy lim^tone.^ 

i/ififli—At tills plauo which h about two mi lea west of 
WaUan, manganese ore occurs in some what large qinmtitieu^ as 
stringersp veins and Gltns^ or impregnations and atains iei large masses 
of both the limestone and of the underlying flinty sandstone, in both 
of wliich shoita have been sunk and tuiinele drlvKU, 

Tom/tnson jl/ins.—Tbb is situated west of tho above mine and con- 
si3t4 of openings made in the reddish Eind grey quartzite which under¬ 
lies the Imiefllone. These openings show masses of pyroluaite and 
brematite, sometimes mixed ^ sometimes separated. 

Lauiz Min^. —Several shallow pits h&ve been opened in limeetone, 
and from theae workiagfl some fine specimens of pyrolusito were 
obtained. 

The Gltveris Mine. —This la Bituated near the village of Cheverie 
and the deposit here worked underlies the gypsum of the Chevarie 
quarriea. The ore^ a mixture of pyroiusite and mangardtet oceurs in a 
reddish and grey concretionary linicslvone, and IsiiA^iutod with white 
c&lcite in a network of sEnoli veinst frocn an eighth of an inch to throe 
or four Inches in thickness. Frequently the caleito associated with the 
manganese is in long crystals standing at right angles to the wall of 
the veins and forming a comb structure on both sides of the mangane^. 

According to obecrvaiiona made by Mr. H* Ftetcher, at Cheverie* 
the ore is found near the top of the tnaAganiforous band of limestonGj 
at Walton it is found at the base of it near the contact witli the under- 
lying quartzite, and at Tenny Gape the best developmotit of ore is met 
with at some thirty-seven feet from the bottom. 

cr ifciotfs jSroo^ MinsM .—This mine is situated some four 
miles northeast of Tenny Cape, The occurrence of manganese ore here 
is not in the Emestone^ but in the underlying Devonian quartzites, 
where it is found in joints, veins and blotches, varying from a quarter 
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of an loch to fiv^ [nches in thi^^knfi^a, A certain quantitj of ora haa 

been shipped from these workings. NoTaScocii. 

The same geological oondi lions are ohserred at Bear brook and at 
a deport east of Koel rlvor, where some prellmloarj work yielded 
small qnantitlee of pyrolusite. 

In Hants county other Odcnrreneea of crystaUine manganese OM, 
more or leas important have been noticed at Douglas^ Rawdon, 

Gcehen and otlier placea. Bog manganese occurs near Goshen^ south 
of Chevorie^ at the head of Bass creek. 

E^tOndffw .—At this place>is the raoet Important 
deposit of manganese now known in Colchester county. The ore 
occurs ia the Joints and bedding pUnee of old Devonbn qaartsite^ In 
some places the ore which consists mainly of pvrolusilej is a foot 
thick ; some manganito and palEomelune are also encountered. Opem- 
ticns were begun on this deposit in 1SB€ or 1SS7 and have since Ijeen 
carried on mtermittejitly. The prindpaJ workings consist of a 
ahaft fifty-five feet deep, and a large irregular cuh 

ififica—At Mauganeso mines near Vatleyj a 
quantity of black oxide of manganese ie fonnd in irregular veins 
catling a reddish, slaty rock, which uudorlies the Carboniferous lime' 
stone. 

Farham'^ MUi ftrooi.—From the appearance of the occurrence of 
maeganese at this place tho de|wit is a contact deposit between grey^ 
rusty, concretionary, ma'isive Carboniferous Kmeaton-a and Devonian 
rocka The ore occurs mratly in pockets in the limestone which also 
contains dtHaeminated heoiuatite, giving the rock a mottled weathering 
appearance. 

Other occurrences of mangane^ ores have been noted on both shores 
of Minas baBin in Colchester county. At Black Bock mine, near 
Clifton, at the mouth of the ^hubeuacadie river some work was done 
on a deposit in limestone. The one which was of a ferruginous and 
magnesian niLtura was found in small quantities. 

On the norLh shore of Minas basin at Lower Fconoiny aeveral 
barrels of fine orystaJtine pyrolusito were obtained in 189L The 
OCourrence is similar to those of East Onslow. 

Besides the above occurrencep manganese is also found In large quan¬ 
tities associated with the Important depoeita of iron orets of London¬ 
derry iron mines. The iron ore is found as veins of brown hwmatlte 
accompanied by ochre, ankesite and slderoplesitev In places secondary 
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okaDgem haTO ooricb^ the iron ore with maogaEiefto peroxide to the 
axtent of fourteen per cent of its total oonstituenta. 

Other localities in Nova Scotia where oceunencas of manganese ores 
have been observed^ are as followe ;— 

Ta Cumberland county, ^intidle, some amall quantltie# of soft fine¬ 
grained pjrolusito were obtaioed from the Lower Carboaiferoua Itpie- 
atone. At Amberst (Cumberland) siome manganese ore occurs in the 
same formatian. 

At Bpriaghil] (Cumberland) and Parrabora'j wad ie met with in 
superScLal depaeite. 

At New' Roaa, La Lunenburg county, a few shipments of ore are said 
to have been made from the college grant. The ore appears to be a 
mixture of psilomelane and munganlte occurriDg in veins BOmetimes 
three feet in thickne^. Wad is reported to occur at La Have and 
Cheater, Lunenburg. 

In Pittou county dopofiits of mangancBe ore are met with in con¬ 
nection with the iron ore deposits at Brldgeville and at Bpringhill^ 
where boulders and concretion^ of psilomelane, iDangsnita and wad 
are found. 

In Antigoniah county^ near the bead of the Ohio settlement^ ]ai^ 
pieces of pyrelusite were found in the drift on a hLlh u.nd in the same 
county occutTOnceei of wad ha ve been noticed near Afton; in Pomquet 
river ; in Sntherland'a brook and on a hill west of Piedmond atatioiu 

To King^a county, near WolfviHe, pyrelusite is found in small inassei 
and stringer^ in slates of Devonian age. 

lu HslifaiE county, at Musquod^hoit and Ship Harbour, pyrolusite 
tiCcur^ as veinlets in granite, and at JEddore, wad is found in the^ 
superficial deposits. 

New BftL'sawicK. 

The geological characters of the manganese deposits in New Brtini- 
wick resemble those of Nova Scotim Tliey are found in rocks of pne- 
Carboniferous age m well as in Lower Carboniferous mcnaures, Wsidea 
the superficial deposits of wad. The most important deposits^ from an 
economic standpoint, are, however, those found in the Lower Carbonif¬ 
erous limestone. 

H- 

Qounly .—In the vicinity of T^ta k Gauche FoIIe^ some 
eight miles from Bathnrst, a deposit of pyrolu^j^]te oocui^ in the red 
slates of the district which are probably of Cambrian age* The ore is 
found in numerous eioall veinsi some of which are sold to bs aa wide 
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as eight indies ; and detached of it art often fonnd in the atiperE- Masuanxsil 

cial depoaits in the neighbouring fielda. Thia oocnrrenee was the firat 
to attract attention to the manganese onea of the province; jt woa B^mwiek, 
worked a nnmber of jeara agi^ and a «!rtain quantity of ore U said to 
have b^n shipped from this placa. As a result of personal examiiia^ 
tioDj Dr. Bailey La of opinion that the district ia worthy of closer ei- 
affltnation than it has jet received. Dofortunatelj, the conditiona are 
not very favourable to easy prospecting, as the dLatrlct b flat and 
deeply covered with clayey BOil.* 

Cauni ^,—^In this county are the deposits of MarkhnmviJle, 
which are the most important ones of the province. The ore deposita 
were examined by Dr, Ptaoroae in ISSO, and aa a result of his visit he 
describes tLem oa follows ; 

t "The MarkEiamvtUe mine is situated at the village of Markham- 
ville near the head of .Hammond river in Kings eoanty about forty 
miles north-east of St. John, about fifteen miles north of tho ahE:l^^e of 
the Bay of Fundy, and about eight miles south of Bu$aei; on the Inter- 
oolonial rail way. The oxisteuca of manganese was noted at the hoad 
waters of the Bammood tdv^r many years ago by Mr. Geo- F, Matthew, 
of the Geological Survey of Canada^ but the property waa first opened 
about 1664 under the managomeut. of Major A. Markham. Major 
Markham was the first to attempt to develop in a sysLomatlc manner 
the manganese deposits of this province, and it is duo to his energy 
and perseverance that the ow have been introduced into the market- 

"Tho ore occurs either as crystalline pyrolit^iteaod manganite, or in 
a compact^ massive^ nodular or beddorl form^ sometimes containing 
pallomelane. 

" The ore-bearing limostoiieia gcuerolly of a gray colour, but at times 
is pink or huff^ and %ti ussociated with sbaly strata. It containa veins 
of crystalline calcite in which masses of pyroluslte are frequentEy 
founds but ihc principal oro deposits are lenticular bodies intersimti- 
fied with the limestoue. These ores occur as irregular pockets or aa 
fiat layom more or less contiuuQUri for oonaiderabU distances, aud 
becoming thin and thick at ititervals. In some places sneh deposits 
widen out into pockets from which several hundred tons of ore have 
been taken and in one opening 3^000 tons are wid to have been mined. 

Though in places the pockets do not always adhere strietJy to the 
bedding of the rock* yet in a general way they follow it, Souietimes 

■ Roport UeoL J^urT. oi Out., VaL X, (KrSrh IS97. Fart >1. 

+ Tbo MaFi|fnTifl» dopoiitfl of U. 9^- and Canada, by Dr, tViirusv. Survey e( 

Arkacuiaa, voL imx 
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Though a lar^^ amouat of oia£i|^ane $4 bus beep tukeii fram the aur^ 
face clay l^di apd tLe caves, yet the deposits of ore in the Umoatoao 
ha.ve al^ been extensively worlceil, end in many places the tock is 
honey combed with a network of Ebaftii and d rif ta, fol lowing the erratic 
coursea of the ore bodies in all their mtricnciea« 

*"The thic'^ nesa of the Umcetono varies conaidembiy : Ln one of the pits 
a depth of twelve feet woa found, and a diamond drill boring in another 
part of the property abowed a thickness of fifty-five feet. Probably a 
greater thick nesa will be found elsewhere. The bed la teucb diaterbed 
and ia folded into amall anticlines and synclino?, bat at Mark ham villa 
it has a general dip to the northweat and a strike of northeast and 
Bonthweet. In many plncea it coctaim fewaila, and sotuetiine^ the 
carbonjite of lime of these has l>een partly replaced by inabganeso^ 
which has subsequently been oxidized and now ex is la as a blnskp more 
or less calciLTCoini mass. 

*'Tho Hammond river rises near Markhamvilleand Oowa sonth-west^ 
parallel to the coast of the Bay of Fundy^ until it Snally turns south 


veins and pockets out directly acmaa tlie beddings but these are 
generally smaller than the others and are probably due to a secondary 
chemical action by which they have been derived from the bedded Orta, 
“ The surface of the Utoe&tone has often been decomposed, and a red 
residual clay^ frequently mixed with surface graved h*® eollecled in 
considerable quantities. The ore that was originally in the part of tho 
limestone which ha€ decayed, U inow Found buried in the day ; and 
therefore deposits of Ore-bearing clay or gravely overlying the partly 
decomposed aurfaco of the limeatone, are of frequent occurrence. Such 
deposits are rarely more than from eight to twenty feet in thickness, 
but the ore in them is cheaply winrk^ aqd they have supplied a Large 
part of the output of the Markham ville minCh Froqu^tly the 
decomposition of the limestone has spread downward more rapidly 
along the Outcrop of a iMxly of ore than olsewhere, causing somowhub 
abrupt hollows hlled with residual cUy and manganetse oreand cori' 
taining in the bottom the outcrop of the ore in situ in the rock. 

only has decomposition taken place on the surface but it hits 
aliio gone on to a oonEiden&ble extent underground frequently causing 
subterrancau cavities and paaaages. When these have intersected 
bodies of manganese the floors are Covered with loo^ fragtuenle of ore^ 
brought there in tho same way as that in the reeidual clay nn the sur- 
fucVr Xldnoy-^haped masses of glossyp black limouite are fniquentlj 
found with the cave depoeits^ and these aUo ha %0 doubtless come from 
the limestone. 
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ftiid empties into the baj about eight miles aoutb east of St. In i^Ianuanisil 

the region of MarkbrnDville^ and for soma miles down the riTeTp the 
Lower Carboniferoua liioestoEie Docupies the centre of the vallej ; bnt Bmniwifilf. 
it is only locally that occult ia It, md only av the Mark- 

baa viile mine that it has yet been found in large quantities. 

**■ The iimeatone area is bordered on the south by a range of IiiIIb 
which forms the son thorn barrier of the Jisiumond |-iver valley. 

According to informatiDn kindly furnished by Mn O. F. Matthew, of 
the Geological Survey of Canada, these hills are composed largely of 
the underlying pre-Cambrian rocks, and the Carboniferous rocks dip 
away from them. To the north of the river the limestone Is cot off m 
many places by an abrupt escarpment of Carboniferous conglomerate, 
which according to the same authority^ probably belongs above the 
manganeae-bearing liroi?«tOPe, 

" The ore from this mine is mastly used for chemical purposes. It is 
prepared for market by crushing, washing and sizing with screens. 

Certain quantities of tlii lower grades^ however, are shipped without 
prevTous preparation, under the name of ^^tumace ore" and are used 
in the manufacture of epicgoleiaon and ferro-mangansse.” 

The importance of tho MnrkLamville mines may be I'caJiied by the 
fact that between 1S66 and 1804, th^ total ezpjrts of manganese ore 
from New Brunswick amounted to over 23,(KK> tons representing a 
value of nearly $410,000, almost the whole of wbicli, was derived from 
tho Markhamvillc depositsL (Dn Bailey, Mineral Eenources of New 
Brunewickr) 

Couniy^ Th$ GUbe intn^*—The ^deposit of the Glebe Mine U 
situated AOme three miles N,N,IL of the Markamvdle vein, and seven, 
miles from Hussex Station on the Intercolonial Railway. 

Gr. Penrose in his bulletin on the manganese ores of America 
describes this occurinenco as fcilJows;—*®Tbe ore is found in a limestone 
resenibUng that at Markhainville, tbougli it is much less disturbed 
than at that place and dips gently to the west^ The mangane^ ore 
occurs in the limescouein no<lulcs and thin layers, frequently associated 
with culcite and follow iug the general direclion of the stratlhcAtlon. 

Several shafta and tunneU havo been made, the deepest shaft being 85 
feet. ” 

Kin^'v CEfUfd^, Jordan Mountain^^Jhw deposit is sittuUed on the 
south eastern aide of Jortlan mountaiD, about seven miles from Snssex, 
station on the Intercolonial Railway, According to Dr, Eulleyi the 
15—fi—U 
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geological rclAttonA boins ato similar to tho^ of ^larkhfiniville ; the ore 
Vi found io atmta of Lower CiirbonifQroua near their oontact with 
older metaruorphic rocks. Bat instead of occtirring as Id the l&et- mimed 
locality, in limtHtoaep it \& fomid ia conneotion witli shales and dialy 
oongloinerate, the brecciatod character of which is in coot-raet with the 
rocks at MarkhamvideL Work was begon on this deposit in 1882 and 
some good ore is eaid to have heen extracted from an open cut. The 
ore is a mixture of pyroludlte and manganibe ooeurHng in loaticular 
mterbadded maaeea There are also ertial i veins and striDgeni of maogn - 
nese oxide penetratiog the earroundLcg rocke. 

Km^'tCouni^t llUltdaie .—-Some hne surface mdicationB of manganese 
ore are said to have txmn ohserred at HUlsdale about hve miles aouth^ 
east from Elgin comer. No particulars of this deposit are available. 

Si- Jffhn County, Qmmo Miod This is situated on the north 

shore of the Bay of Jundy on a promontory which forms the southern 
boundary of Quaoo Harbour. The mine Is abont one mile south of the 
village of St. Martins. The following deseKpdon of the deposit is taken 
from the bulletin by Br, Fenroeo who examined it In 1890 when it was 
l>eiiig worked by the Brunswick J^langauese Coinpany. ** Th# man¬ 
ganese is sometimes crystalline representing pyrolnsite and poesibij 
also EDanganlte, while at other tlmea it la hard and massive^ po^bly 
mpre&entiug puHomelane, and still again It is in porous honeycombed 
foriu^ These ores are found in Lower Carboniferous shales and lime¬ 
stones, associated with a large conglomerate bed, 

** The rooks are greatly disturbed and have beeri much shattered and 
broken by igneous intrualonss They now stand at steep aoglcfl some¬ 
times almost vertically, exposing in different parts of the headland areas 
of limestone, shale^ and coarse conglomerate. Masses of igneous 
material protrude into the^ bedii at different points and on either aide 
of che headland are beds of Triaasic sandstone and fine conglomerate 
lying unconfonnably on the upturned edges of the older rocks. 

The man^uese oocara as nod ales and irregular di$oontinuoue veln^ 
in both the ehale and the limestone, though the larger quantities are 
in the former^ The nodules vary from a fraction of an inch to several 
inehee in diameter, nud the thickne^ of the veins is equally variable. 
The disturbed character of the rocks render^ It eouiewhat dlfiiculti to 
determine the tbicknen of the main ore-L»oaring bed but it is probably 
not Di'er thirty feet though smaller quanties of manganese are found 
in the focka on cither eido. The ore is Bcattorod through this thick- 
ness In vartabk quimtities. ...... 
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^^The igii<H>ua roek Ls a hard light gray, oloae-graiaed nLatciial of a tex- :MA!%aiL»iEfi. 
tore jiOinesiwbat like trap, Th* llcaeatooe ia like that of Slarkhamvillt^ 
thcHigh it is DQnch rvddoaed at theooatact with the igneous rock. The Bmia^ek 
conglomerate bod is composed of coarse pebbles of metamorphic rocka^ 

It dips steeply to the south and forms a bold bluff on which the Lighb- 
houae of Quaco Head is d toated. Tha saadstonoa and oonglomerates 
at each end of the section ate of a brick red colour and varj fjom 
coarse sandatone to a flno cooglomerate^ with pebbles from a quarter 
of an inch to one inch in diameter^ both sand and pel>Vdes being com¬ 
posed of white quartz stained by a ferruguiaus cement. SoraetimeB these 
beds contain smalj Irregular seams or nodules of nmng&nese ore^ whUhp 
however^ are In Fery limited quantitj, and have doubtlees been derived 
during tho"deposition of the beds, from the oroaion of the IjOwer Car- 
boniferous rocks. 

The ore-bearing rocks can be traced back on the promontory at 
intervals for almost a mile, to a place where an opening has been made 
on the farm of Hr, Hclaakey. t>n the north side of the heud^ small 
scattered nodule of manganese ore are found in the gravel dxift that 
lines that part of Quaco Harbour, and ax tends inland over the Lower 
Carboniferous rocks. They have doubtless Ijoen derived froin tli* latter 
rocks during deposition of the gravel, m the same way that the red 
sandstone iu^t mentioned obtained ite manganeBe contents at an earlier 
date/^ 

Subsequent to Dr. Penrose^s vi^Lt the Emnswick Manganese Com¬ 
pany erected a well-equipped mil], consisting mainly of a emsher. roJis^ 
screens^ two jigs, etc. Tlio mine i« exceptionfllly well aituated for ship, 
ping by water. Operations bave^ however^ been discontinuad for 
several years. 

AJbffrt C^unt^^ Sh^pod^ mine ^.—Shepody mountain ia one of the 
highest eminences in son them Kew Brunswick. The lower part of 
this mountain is oomp<^ad of ehloiitia hydro^mica scbistei and the 
Upper part consist of Lower Carbouiferons strata ^ at the contact 
between th& 5 e two sets of rocks are found the imanganeso occurrences. 

Dr. Ells hi his report for wriieg as foHoa'S t—^'“Shepody 

mountain, 1 , 0&0 feet bight ^ ^ peak which forms a pretolnetit 

[andiuark for many miles in all dirccUons, and was one of the signal 
stations for the Admiralty sum'ey of the Bay of Tundy. It ia com¬ 
posed largely of red conglomerate^ which are well exposed on the east 
dank in Robcrtson’ia brook and its branches. A deposit of reddish 
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iinpam limestone has been opned ap at Lkisplace fora iiiArble (quarry, 
but tbe rock wa^i found to be too much f^hattored to 1)0 of great value. 
Thft limestooe cantains n small qiiAntitj of nianpine&e. The rockfl of 
the moiinuin rest upon a ™d] outlier of the tolco cbbritic schifltB 
which show on the road to the north, leading to CuiTjTille, and are 
flanked on the east hy the gray iiundetonce of the miHstone grit. On 
the north-wei«t aide a largo depoieit of manganese was worked for $otoe 
jeara^ a tunnel being driven into the mountatn aloug the contact with 
the tinderlyiug ecbiate for nearly 1,000 feet. The ore, which consiated 
of pyroluAite and psilomelane occurred at the base of the conglomerato 
in irregular pockets.^ 

The Shepody mouuUin mines were 6™t opened in l£60, and it is 
said tliat liUO tons of oi^ was ext racted. This were & compact blflck 
oxide, Jesa cryntaJlixed than ihe ores of Markhamvlllei but of high 
grade. It was found both in veins and in inter bedded masses. 

Aiherl tiffin ^—Ooitland ifcunlkiin.—^^On the uorlh-e&at side 

of the mountain some oxploralory work revealed occunenccg of pyro- 
ludtc and psilomelane in a very broken and decomposed granite of 
pro-Cambrian age. 

Jn the same county, on the east side of Salisbury bay, a small 
deport of iiianganese occurs near a contact of Lower Carbomfereus 
and TrLaaaic sandstones. This deposit web worked many yeai^ ago 
but shortly abandoned. 

Albsri Sstiienieni.^^At this place occurs a very 

[mportant deposit of wad or bog manganese- Dr, Bailey, who viaited 
the deposit in 1899, gives the following deacrlptioo. which U tbe latest 
and fuUost available z — 

This very remarkable deposit ia located about five milas and a half 
fiom the town of eilbbonougb. On the slope of a hUl inclinlog north¬ 
easterly at n low angle towards n small brook, flowing theuca to the 
Petiteodiac river, and whoso opposite slope is occupied by the settle¬ 
ment above named. The upper part of the Amt ridge is wooded, but 
between Ihe edge of the latter and the bwk the ground is cleared 
and upon removal of a thin Coating of wgietable matter^ usually not 
more than two inebea in depth, is found, lo be everywhere covered 
with a very Bne block powdery deposit conmtlng CM^utially of 
manganese oxide. 

“The property^ an leased, embraces an area of about 150 acres, and 
upon about eighteen or twenty acres, or ns far os eeaichod for, the ore 
boa bcoa found, the dcptjsit varying in depth from a few inches to 
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ttirtj fast. la & snrTay raoaatly ornde by a Crowo I and surveyor, ^uxuakisl 
aaveaty-three borings were made, la Bfiuarea of ICO feet^ over a Bp 4 ce 
of sei eateea acres, sho wlag an avarage depth of sijc feet seven and Urunamdj, 
three^uartsr inchse, equal to 1,900 pounds to the cubic yard; There 
is accordiDj^lj already in aJght and available for use :— 

TmM, 

Inintumi . l73«l7iQ 

In diying-feouAe and ahwls.... WO 

Totjil. .... ... .. . . 173,A7U 

Acoordmg to the stateiDcnt^ of the manager of the property Mr. H. 

F. Hoyt, to whom I am indebted for assistance and valuable inform 
Illation, the iron rods ui^ed in the above borfugi^ m many of the 
deepest plac^ failed to go down over twenty^five or thirty feet^ and 
then struck what was apparently bard mangan^e ere^ so that the 
above results Indicate the mialmum quantity. These ores are, io 
compaH&on with those of Markhamville, low grade ores and would be 
of little or no value for the uses to which the latter are chiefly putp 
□or in their natural condition would they have ocmEnercial value of 
any kind. It however^ proposed to subject them to a bricquetting 
process whereby tLo puivcrulont and absorbent mass shall be rendered 
solid, noo^beorbont;, and capable of easy handling, in which condition it 
may be advantageously used in the luanulactore of spiegeEcisen and 
ferro-tnangaiiese. For th i^ purpose an exb3fisLve plant embmeing dry ing 
furnace^7 compressora, brieqaetting machines^ otc.^ has been erected 
close by the maijgancsc deposits, and also near to the track of a 
hraneb railway one mile and a half in lengthy built by the company, 
and coonocting with the Harvey and Salisbury Railway at a point 
eleven miles from Salisbury^, whence^ over tha IntercoloDtal Railway 
the pro:luct may readily shipped to oil Canadian and United States 
points. The shipping point by sea is hvo miles and a half by rail 
from the mine to HiUshorougb, with direct landing at wharf for 
vessels of SCO to l^OCK) tons capacity.^ This company, ‘^ The ^lincral 
Products Company of !New York,** sent the bricquettoa to Bridgevillcp 
Nov^a Beotia, where thn smelting plant of ** The Picture Charcoal Iron 
Company ^ hoid been secured for the manufacture of feiro-manganese. 

For some unknown reason^ after a period of apparently succosikful 
operations this company have discontinued work. 

Bealdos this deposit of wad, other deposits have b^en noticed at 
diFerent places, amortg which are Queeosbury, York county; north 
branch of B. W. MImiiaichl; in gra^'eUy bank near gavernment house 
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at Fredericton; near Harvey, AJbert cannty ; BuU MoOige Hill, Klnga 
roanty; ^loore^a Millsy ChArlolte eouaty aud *other places. 

An to the probable origin and mode of formation of tbo depoeita 
of wad or bog manganeoev Dr. Chalmers'* assigns jt to the action of 
ipriogs. 

In the case of the Dawson Sottlement deposit, the bed of wad lies 
in a valley at the northera base of a hiil, and springs are trickling 
down the hillaide; doubtless the proceaa of formation of bog man¬ 
ganese is still going on. Dr. Bailey on the aame subject writes as 
iollows t 

“ An interesting question in connection with these deposUi$ h that 
of their probable origin. Upon this point the locality throws very 
little light, there being aLi^olytely no expostircs of rocks any where in 
the vicinity or any visible soorca from which the manganilFse may 
have come. The nearest roctia arc indeed thoio of the milletone griti 
though these are doubtless underlain, as nt Hillsborough and about 
the Albert loinea by lower Carboniferous rocks, includzug limestonea. 
Kone of these howover, are markedly monganiferous. It is also a little 
singular that the deposit should have such a decided slope iu-Stead of 
being, na usual with bc^ ores, nearly horizontaU Finally, the abrupt" 
nea5 with which the deposits end along the line of ihe brook referred to 
above, towards which it inclines while no auch material is to bo found 
on the opposite alops^ is aiscj remarkable, and seema to suggest that 
the ores are the result of deposition from springs originating on the 
one slope but wanting on the other, while tho brook has cartiod off 
the excess of the solvent water. In support of this view it may be 
observed that the hillside on which ilio ore beds real, is remarkable 
for the number of springs which i$euefroiu its surfftce, in the wateru of 
which both iron and manganese may be readily detected^” 

QUEBEa 

In this province the only occurrences of cryatolUne manganese ore 
are thoise of the Magdalen islands in the Gulf of St. l^wrence. From 
an examination of these inlands Mr* Jas, Hichardson in the report of 
the Geological Surrey for 1879-&D writes as follows : " Immediately 
under Demoiselle billon Amhenit island, numerens blocks charged 
with peroxide of manganese or pyrolusite, occur among the debris of 
the fallen cliffs. They are in piecea varying from one pound to ten or 
fiftten pounds in weight. Thera can he little doubt that they are 
derived from a deposit more or leas regular in the hill side, but which 

^ Aiisiud Eepatt Gocl. Scirv. Chil, Vd. YU, 
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is now complotelj concealed by the fnllen debria. At a place bearing MorcAjisas 
nearly duo ftom Cap aux ileulcc^ at the diaiance of about amilot Qnabec* 
Bud cloae to the Engliab Mission efaureb, similar pieces to tlioee above 
described are very frequently picked up,” Those depoeits have lately 
attracted wmo attention, and in 1903 were purchased by a ayndicate 
which intend working them. 

Wad or bog manganese has been obeerved at a great number of 
poinU in this province but the quality is poor as a rule, and of small 
commercial value. Of these deposits one of the most considerable is 
in the to wnship of Stans tend, lot 9, range X; Tliia depoelt is stated 
to cover an area of about twenty acres witbm maximum thickness of 
about twelve inches, Some of this ore after undergoing a washing to 
free it from the sand, gave 37 per cent of peroxide. 

Another deposit of several hundred squmro yards in extent with a 
maximum thickness of six inches was observed in the township of 
Bolton, lot 20, range XII. 

Mr, A. P. Low, men^ons the occurrence of wad on the St, Louis road 
some four mileii and a half from Quebec, The deposit here 1* about 
sixty yards by five with a maxi mum observed thickness of twelve inches- 
Tbe following other occurrences wore compiled from the reports of 
ibe Geological Survey* The majority are of limited extent. 

On the road from Lambton to St. Prancis, Beauce oounty, near the 
eastern boundary of tbe township of Tring; on the west side of the 
Cbandiere river, opposite the month of the Famin river j in the 
seignory of the Mesy j in the seignoiy of Ste. Anne de la Poeatiero 
in rear of the church ; in Cleveland township, county of Biohmond, 
on lot 16, range XITI J in St, Sylvester lot 9, range St. Charles; in 
Gaspe seignory, half a mile west of 8t* Apollinaire chnrch, 

UnGAVA TfiBIllTdSY. Ung^vB 

Id hia report on the &aet coast of Hudsoa bay. Dr, Bell mentjoiiB 
tbe ocourren^Jo of very important deposits of spathic iron ore m the 
Nastapoca chain of islands. Tbwo orea are ia places verf rich m 
carbonate of mangatiese j an average specimen from FJint klaad yieldwl 
2&^44 per reaL metallic iron and over 24 per cento! carbonate of inan- 
ganeae. These deposits are very acceeaible and may sooie day bo 
worked prefiUhly. The high coatoatf of iDanganeae in these ores 
would render thorn valuable In tho manufacture of apiegelotaon. 

OSTAHIO. 

There are very few occurrences of ores of raangaaese in this pro- 
vinee) and uoae of these haa been worked. One of the first dbcoveii« 
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ifi that of BAob^waouag bay oo Lake Snperiori which is described (i 3 
foLlovs in the ** Geology o£ Caanda 1863^.^^ 

*'*At E&chewaniing bay, nenr the ^utfivest end of the Upper CKciada 
Milling Campany'a locatioo, And not far fruna the ahore is a largo vein 
of manganese ore, ruiitilng north and southland from hf ty to sbty 
feet wide. It is described aa preftontitig the aspect of a suooasaFuon of 
small kooba, in which, miied with a reddish trappeao rock, are nume¬ 
rous striopjfa of the ore, associated with qwrlz and calc spar, and oMa^^ 
sionalJy with octahedral crystals of floor. The on^ which is masgSve 
with small geodes of crystals, is deserfbed bj Prot Hadley as mangasite 
or hydrous sesqujoKide of manganese, which for nianufactaringpurpoaes 

inferior to the peroxide^ A specimea was found by to be equal 
to sixty per cent of peroxide of manganese'' 

In the Rainy lake dist rict mangannse has been discovered associated 
with the iron ore deposits to the north of Gundint lake ; an oeciirrence Jo 
described m follows by Mr. Oonmon in thesecond report of the Ontario 
Bureau of Mines ; *<Thia range (iron ore) is near Sand lake, four miles 
from the Port Arthur, Duluth, and Western railway^ The deposit has 
l)Oen found lo be a largo oat A pit ha.*? l»on sunk about lo f. el, and as 
far as the pit has shown up the vein, it seems to bs very touch decoto- 
posed. The ore a&tajed GoJ pr cent of iron and carried also a good 
percentage of manganese. The manganL,^ nppoarA to be dispersed 
among the iron, but it algo occurs la pCkckeU j they have taken out 
Dnmll quantities of manganese almost pure.'* 

Wad or l>og manganeso occurs &t several places in Ontario but has 
not attracted any attention, »o that %'6ry little is knowti about them. 
An extensive depoeit is said to occur in Hastings county, Madoc tp.p 
lot 4, range 

North-west Territories. 

In Assiniboia m deposit of manganese ore tn reported to occur on the 
north l^nk of tho north fork of ^Villow creek. Tp. B, R, 1 weat of 
4fcli Mw. ’ ’ 

Mn Pearco gives the following description of the deposit! **The 
manganeso ia found in pockets In a honejeombor] formation four or ft vo 
feet thick, composed of cUy and sand with ny sulphur or lime. Taking 
the deposit m a whole, manganese is eatimatoil to run 5 per cent” 

BniTisn CoLOMRiA. 

The only record available of discovery of ores of manganese in British 
Oulurabia, is that of important Occumencogof bog manganese in NiooU 
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hut duly a eornpantivicLy sm^ll part of the province has been yUyahswBK. 
thoroughlj prospected^ and It is very probable that rich deposits earist 
which have bot yet been fonml Catmubi^ 
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Mica, 

The production of tnicft in 1S02 in the proviTicies of Ontario and pTOdm-tion 
QaebeCt according to the atetistica pubLUhed by the mining bureaus of 
these provinces wob at follows : 


Quebec. .. 13S;^lbi, 9 

Onlarid . . p., ip^pOeo 1. loi.Goe 

- 2*113,822 ~fmD04 


The above figures make the total production of mica in Canada of 
a Value of SI 35^904. Ab tbe statistica of production published for 
1901 and previous year^ were compiled on a diderent boflis^ being eatJ- 
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Mica. 

FiDdpgtL«i. 


Ex[x}rt& 


ffinted from ex^rt retiiirns and Imme conaumptiDu, it is inadvisabli to 
draw compariaoiiB between the abav« figuroe and tboM o£ previons 
jt4f& The export rstnmB have not used as a basiB for astU 

mating tbo production in ] 902* for the reason that it ia believed thej 
locliide for that large quantitioa of matenal uannfacturad from 
txiicra, anch aa mica boiler oovorldg* etc. 


Tabuc l 

AMsrAi; raoDccmoif. 


Cdli]fnau Year. 


CalBiular Yftir. 

VaJiie. 

illi 

9 sPioua 
2S>,m I 
3&,im 
29^719 

7L&10 

7a,719 

4^m 

ies& ......J 

1B0G . 

1907, ... _ 

ISHfi .. 

I65.CIW 

76.&0& 
11H.97& 
163,Wd 
166,000 
1GO,000 
131^^904 

*. 

. 

im. .. , , , 

im _........ 

im.. . . 

.. 

mir., .. 

.. 


Tailx Z 
Mjca. 
KxroBm 


Cal^iulftr Year. 

Valua 

CnlendiLr V«ftr. 

Yatue: 

1997*...s........ 

1889.. 

1889, , , 

1990.,,,.,,.. 

1801. .. 

9 4480 

ao.&fiT 

2444^ 

37,BS0 

8G,t63 

Td.061 

38.071 

im . . 

18S».. 

1807. .... ... .. 
18SS ,„,, 

ISlfS..... .. 

8 

ii\7^ 
®401 
114007 
164002 
1447GO 
162,653 
(d) 391,812 

1»92. ......_ 

.. 

18»4 __ _ 

1000........... 

inpi. 

Iflflfi..H,.| 


(aj Probably Lnciladaf VDOie aut^idtJ n^ntifacEarea from mica. 


The monthly exports of mica to Great Britaia and other countriB 
and the TJaited States in 1&02 are shown below in Table 3, the statis¬ 
tics being compiled from theunrevisod taonthly eUtements of imports 
and exports of the Customs Department : 
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Tablis ^ 


Ekpoitm td ti]£aiLT BiirrAi!c itxd onuB doir.TraiBii ajs'b tq the United States. 


Mcmiba 

Tfl Great 
BritAin otter 

ctmntne*. 

To the 

Udiwd Statefl. 

ToIaI ExiKfta. 

pounds. 1 

Valna 

FQvnd& 


Pounds. 

Vedtja 

Februarj' ,. ^ i 
Mwch, 

Ajinl . + 

2,025 

2,400 
11,207 
9,2^ 
7,m 
(^000 
7,780 
3,000 
ffi3,340 
2,810 
m,m ! 

$ 1,002 

' 

i m 

\ . 

, 4,0e7 1 

1 4,2lU 

m 

i \m ' 

7,m 

725 

111,721 

m,m 

i4«,008 

84,572 

3rs,4iH 

120,106 

02,8Sa 

22,711 

133^M5 

23,B5Q 

7^^l0l 

51,1562 

^ €2,m 

13;10« 

2f*,2IM? 

2l,ij30 

5^003 

33pUM 

26,308 

34,231 

14,067 

199J12 

Hfi.W 

ss,^r^2 
62;ssi 
13B.BJ3 
100,776 : 
27.71L 
136^^ 
136,610 
7t,04W 
Ti^sn 

. 470,.M8 

8 44,001 
33,402 
IG.B33 
13,1507 
31,263 
20,133 
^663 
28,878 
26,168 
13,366 

l2&.Bi0e 

Jane 

Jnly. 

Auguit 
Septvintcr.. .. 
0(^b(^. .... 
November. ... 
Dccvmbet _ ' 

530,773 

13»,a6l5 

IJ 30,130 


1.650.802 

331.61= 


British Columbia . — In tho SdmaiAry Ki>part of the Birector of the 
Geological 3ftrvoy for 1398, Mr. MoEvOy mentions iho oocnrmoce of 
zoica in tlie ^icioitry of Teto Jaone Caehe^ aod deMrilws socio of the 
workioga, Devolopment in the distnul^ however, hafl been hmdortKl 
by the lack of proper trails expense of transport. With re¬ 

gard to tho work accomplished In 1902 the gold conamiBaioner of the 
Golden Mining Bivjsion, B.G.» reports aa follows ;— 

" Miff Mend Sfica Vl&imy —A force of about twenty mon weiti em¬ 
ployed n portloii of the eumiEier in opening up the various claims but 
in order to get in supplies about 20 njile^j of new trail had to bo built 
from the end of Timbaaket Lake;^ on the e-oct side of the Columbia 
rlTor ^ consequently there wsa not as much work done on the claims as 
was nnticipiLted, but the showing is said to be very encouraging. 

**On the Benniaon Group work ha*! ognin been resumed and a force 
of six men were employed until late in the fall. It is the iDtentionof 
the owners to recommence operations fts soon as supplies can be 
got in.” (Beport of the 3!inister of Mines B. C.» 1902, p. 1Z^>) 
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OKOUmWAL SIIItvfiT OP OA^ADA 


lIIifERAL PIGMENTS. 

Under tbis heeding is inelndod the prodnction of ochrea and barytn, 

OcAr«._The output of ochrea hea been u Uinal derived ohiefly 
from the depoiite near Three Rivera, Ghamplaiti county, tjaebeo The 
total production in 1903, nMording to returns nsoeired froin prodtiwra 
w« 4.m ^ valued at 130.495. The firms engaged in thia produc- 
^oa are : The Canada Paint Ca, Montreal; The ChampUin Oxide Co.. 
Three Rivers ; Thoe^ ■ H, Argali, Three Rivers, gun, and the Ontario 
Mineral Pfeint Works, Kilbride, Ontario. 

Statis^ce of production, imports and exports are given in ubl» 1 

2 imd 3. * 


Table I. 

Mixeraj;. 

AsypAL pRf>nc<Tn*y or OcFtnEi, 


CAteqdfir Y**Ar, 

Thuib, 

VaJua. 



t a; 3 M 
3,730 
T.Mm J 
13,380 

___ 

."" 

.. 

wU 

m 

m 

7 M 

37 R 

im.. ...::.. 


nm 

OtI«P 

ITJW 

5 ,fi 00 

189 ^. .' 


183 S..,„... . 


, j. ^ ^ ^... .. 

ilw;::::*::;::;::;*;;. 

JivUi tp 

mi 

1,330 

17 p 710 

l:i,G 0 O 

,....... r;.. 

......... 

m^kFO^ 

3,000 

4 ) N| 

1 H, 6 G 0 

18 SW. .... . 


17.450 1 

1000 .— 

%233 

4,^ 

20.000 

] 5 , 3 fe 

10,730 

so,^ 9 a 



































uraiuij 


OP Mi¥m 


m % 


Taiu Sl 

lUTQ^ra OT OCUMT^ 


FiraJ Yw, 


I i - ■•til 

^ -¥4 * ^ k m 


•* + -i.T|.r + <r->Br-r +--r 


itH"" f + +i->>l--P-- + T + + + ii-r'r!-iiBHr 


1880 .. 

1881-,**.*.,. 

IBS3..****. , 

1S83.**,***,, 

13S4. . 

1836.. *..*,.. 

1838.. ..... . 

1837.. ....... 

18®. ........ 

1880 ........ 

ISW __ 

1801 .....,.,.. .. 

im .... .... 

1393.. . ...... 

1894 .*..;..... 

1896.. .......* _ _____ 

1890- .i*.'. 

18ST • ■ »■»» H + * <* + ■>■■>■*■■ - ■ h - ik *.**,-* + Hi - + k + tk - 4 * • .. 

1888 1 ...J- .... ... .....a ****...,**..*.**■.* I., 

lS^10.. a. ... 

1900 -- ----,*..... *..**, 

1001 ....:... 


fOvhrei azul odirvy eartIkA bihI ra.w 

nlQDIUkff ... .. ... 

Oxid^ dry Hrp-problii mnlupn 


1002 J , 


j dry Hrp-problii mnwci 

\ Mtd burnt Brt^riTtihi N. E.3. . a. .... 

ThjUI, 1003, . 


Duty. 

00 pL 0^ 
23 ,r 


PTOHX^ra. 

IrupOrbria 


Ptnuida. 

Valtm* 

m,m 

8 6v^ 

e 77 .no 

8^972 

731,DOS 


893^370 

10.873 

533^410 

6^808 

1,119.177 

12,783 

1,1001048 

12,307 

1,460.1® 

17,087 

1,736.460 

17.W4 

1,312,788 

10,004 

i,3&4.8u ; 

liO® 

1,523,000 

00.550 

X708.WS 

33,008 

1,903,046 

23,134 

],^82G 

13.951 

708.258 

12,Q4S 

1.160*404 

15,954 

1.604,044 

18,60* 

%xsi^m 

28^307 

^444,693 

81.080 

1^474^ 

;ra*oi7 

^092,067 

27.307 

978>0D& 

e 9,i»} 


i a4,9-j? 1 

2;&80*743 

133,009 


tABIklt 3, 

^llXKHAL FiC^HR^TU. 

ExiwBTd or Mi^ebal FiaMi.^iTB, Imx OxinBS Ac. 


CalfudELT Y«r. 

ToUBl 

VTuu. 

1807.. .. 

512 

07,706 

1803. . ... 

383 

4.227 

1300 .. 

308 

5.408 ' 

1000 .. 

651 

7.15* 

1901 . k.**,*.**,.,.... 

401 

S^S2ffl 


1 352 

^182 


—The i^rodaciioo of baiytn ia 1902 wm Ij 09S tons valued Baryta, 
at SS^9&7. This pToductloD was ohtaiiied from Oape Kouge, InvcrA-Dsa 
county^ C&pe Bretott^ and Hull townabipt Wright county^ Quebec* 
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OF CANADA 


MunKAL 

PEQVE^Ta. 

Biiyta, 


Fnxluctjan^ 


ImiJortA, 


Tbo output iA osed oJiuoat oatinely ui the muLufActure of p&inti 
StAtislicg of production und Importsorogivea below in Tabi«« 4, 6 , 6, 


Taulk 4. 

MIlVIHAL PlqiilLvm 

AN^CAt, PhOlJVWIOS OP Babtta. 


OiUHidAr Yrw. 

Tooa 

Vyu?. 

ises ... 

1886. .... 

8D0 

8,804 

400 

MOO 

1 1,™ 
19,270 
^400 
^850 


.. .*..***, 

13S8 .. .... 

18SS>_„.,., .. 

1390 .... 

, 

Tp&ia' 

I 1S91. . 

IKE. . .. ..... . 

iSM .. .. 

bIb 

i‘6^’ 

1,3^ 

2;SW 

8,000 

£>1588 

4,402 

7,605 

8,842 

3,057 

1891...... ......._ 

less.. .. 

ieo6 ... 

14b 

m 

7^ 

l.SCTT 

053 

1,000 

J097 __ ...... 

1898.. .... 

1899. ... 

1900.. ........ .. 

1901.. ... _ __ 

1002. ... 



Tabli & 

^1in:ueaL PlO]ix;Klifi. 
Ihfouts or Babtta. 


Fl™ Ywf. 

Cwti. 

VitliK. 

1880.,,.. 

2,580 

3>T40 

497 

S 1,525 
IpOil 
803 
ISO 

m 

14 

$2 

070 

214 

»S7 

97B 

1881 .1 4,., 4. bi'.^ M m m m -m «■ m- m 

1^2i ■ ■ « 4 h <-i + 4 - r ^ . -. . 1 . 

18ms . . 44 44.. b.4, 

1884*.. . . 

1885.44___ 

.... 

1880.. 4444 .............. 

I8»r. .. . 

1988.*....... .. b..b..44 

m 

m 

1,S32 

1,S23 

1830„„ . .,,,,...4 

1000.,,. . 
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MlifK&Al; 

ritiMItSTTB. 

IcD porta. 


— ' 

Diaty. 

Quantity. 

ValHfr. 

^rmuul w ti!uA«<d id, or with nithvr 
jAPUL, vAmiibr drycrv, 

callodiox^ oil fiduh Of oil vanilaK ^ . r.. r 

35 t 

h7t443 

1 

5,2SJr 

Puntfl And oolour^ tough ituS And 
€Lt«ra, uiti-COttOlivo «iii:l aiiU-faiiling 
miDtff Domtoonly ite«d for ship bulb, 

A. F.O .. m m r-r m r..-r.. I 

25 1. 

S03,445 

16.638 

PaHa dry i. . . ... ■■ 

PAictfl and coworA ground m aud 

aU upiri 6 varuiiheft And laoqtwcA . * ^. +.., GaIIb. 

Penyr..., ,^4 + ^ + + .+*. Lb*. 

10 


60,818 

^.12ipar 

gallon. . 

^ Pr e. 

7Cfl 

3,ltB 

TkxtAl ^ . . .. . ... 

- 

........ 

109,443 


Table 6. 

^ 3ibxii£AL 

MlSOELLANBOITi lUFOMlH^ FiSOAL YeAB, 


MINERAL WATER. MjjfEiAL 

WATlItH. 

Mineral Bpriags are known to occur ai many pliices throughout 
Canada, and at a number of theai the water h being utiiLzed, either 
bottled for sale throughout the country, or uaed for drinking 
or bathing purposes at the places where it is found. At BOvaml 
points hotels have been erectedp at which the guests have the privilege 
of uolng the mineral water. In' view of this, it is difiicult 
to obtain statistics giving any intelligent idea of the extent or value 
of tile industiyh These facts should be kept prominently in mind 
when using the figures of produebion given la Table I beloWf os 
these are more or less approximationfi. 

Mineeal Waters. 

As^i/AL PfionifOTioK. rrodectHD 


CAlondAT 

GAlloa-a. 1 

VaJiw. 

CJyendar YsAt. 

GaUoda. 

VaJuffi* 

1885.. .. ......... 

1669 . 

1890. ........... 

1691 .. 

1693.. .. 

1693 .. 

189^1 . i 

IB» . 

124,650 

424.600 

561.165 

427,485 

540.380 

725.096 

707.400 

73S.3SS 

5 U.+W 
37,300 
06,031 1 

u,m 

75.346 

108,947 

110,010 

12^048 

1886.........1 

1807.. ...... .. . 

1698.. ........... 

1 1699... .. 

lEIOD... 

IDOl.. ... ...... 

1902.. ........... 

706.372 

149.691 

«i6,000 

flll,736 
141.477 
100,000 
100.000 1 
73,000 ! 

loo.ooo 

100.000 
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Mimkial 

Watira. 

Tmjporu. 


Natural 

tiAJH, 


Table ± 

MeNE 3£AL WAtR&L 
tupQwm. 


FmoJ Yciir. 

Vilup, 


W1|70T 

55^703 

&7p963 

49,016 

46^613 

47,00$ 

&^0SO 

H301 

dOySSL 

eib^Ti!! 
17,913 
' 37p909 

26.130 
27p679 
32,074 
32,142 
33,314 
36,046 
Sa,J4B 

+ + ..... 

XBSl,..., __ . H.... ... 

+ .+I.PP4+4. l»h>4.+ pp..,|p + + + , - ... + ... I. ... 

+ , _ _ ___ 

18^..... _.... 

1865.............. ..... .................,.p.. 

1887.......... .........y.. 

issaLyry !y ly lyy yyyyyii'yyyyy yyyiy ;;yyryy 

ISflO P....P.P+ *........ 

.. ...... 

isie .... _____. 

im . .. . .. . ... 

tSW... . . ... 

..... ....._ 

ISSfl. .... ... 

im ..... . , 

1 HUH 

iaa« ..... ......,p. ..^....*p 

1900 

1901 . ... . .;yy.......y 


190^ -f wntcr^ rmtuTnlp not in battle.. p + thity fiee. 

*'^"lMmeral iBdseiattd wfcU-ru.,,, .. . i20p.e, 

Tutal ___ . .. . , 

» 493 

91,3i9 

»3lp3Tl 


NATURAL GAS. 

The tot&l value cif the imtural gws sold in Cuiada in 1S03 w&s6L95p' 
992, Tbifl output is pmatically all derived from the well^ in southern 
Ontario, ulthough at Medicine Hat, Alberto^ a small quantity i« used 
for the burning of lime, eto. The large falling off in the amount of 
gas aold is doubtleea due in a large messnra to the ao^on of the 
Ontario Government in ordering the soepensioo of the ejcport of 
natural gas across the St. Clair river to Detroit The falling off in 
supply of the gas had become quite foarked, and the local Canadtaii 
consumerg petitioned the govennnent to put a atop to the eiportv 
which request^ after an itivestigation waa acceded ta 

This restriction, however^ does not apply to the Welland field, from 
which gas is attU baing exported to Buffalo. 
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Tabits 1, 

Xatfitai Gab. 
AnXCTaL PlOlStCTlOX, ■ 


1 

Calendar V-e^h 

i j 

Value. 


S 150,000 
m.33S 
313J54 
433,032 
2715,301 
325,873 
niaa^ias 
387,zn 

1 417,.0^ 

also,476 

.. 

t#93 .... 

1894 . . . .. . 

1896.. ., . . 

1898.. .. . 

18W...., . . 

lJ=iU&....._. . .. ... 

WJ .. 

ifwd. ....... .. .. 

1001 ... 

lona .... 


NICKEL 

N^bk«| hi One of tbe wmt importaat of the uiQt&Ilic minenls loloed 
ID Canada, Dot odIj on uccoiiDt of the eub apd valne of the Uidnstry, 
bat also because its product coDstitutea atieh an isapartAct feature Id 
tbe mckeL market of the vcrld. The output, which is dpKved from the 
well know a nickel-oopper oreaof the Budbury district of Ontarto, hae 
been increa^iDg very rapidly durlD|r the past few years, and haa almoat 
doubled since IBSS*. The total produetiou of nickel la matte la 1902 
amounted to 10^693^410 ppandi or tons vaiued at ^,025^903 or 

47 oente per pounil as ooni pared with 9,189,047 pounds or 4^501 tons 
valued at $4jli04»523 or SO cents per pouad in 1901. The Increase for 
the year was 1,501,363 pouiida or over 16 per peat. The price of 
rebned nickel at New York* asmported in thoED^ineeriDgand MioiDg 
Jouroal of that city, rang)ed daringa period from Jaiiuaiy to July from 
50 tu 60 coots per pouad and from Augui^t until the end of the 
year, quotationa were frooi 40 to 47 cents per pound with small iota 
soiling as high ai 60 cents. 

The total quantity of Dickel'COppor ore mined in 1902 was 2S9^53tf 
tone, while the quantity smelted was 2U,8#7 tout. From the amelted 
ore there was produced 23,211 tons of ordinary matter carrying an 
average of abqnt 19.39 per cent nickel and 11.65 percent copper, 
and 2,100 tons of Bessemer matte averaging 40.27 percent nickel 
15--S—12 
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iind 40.^1 p@f cent copper. A portion of tlie ordinAFj matte above 
mentioced was furtH-er Created At the Work^ of tlio Ootanc Smelting 
Co. at Copper Cliff before Bbipment to the refining plants in the United 
StatesL 

Besidea the product sold bj the CBnadlan Copper Col and Mond 
Nickel Co-p a considerable tonnage of ore waa mined by the Lake 
Supendr Power Ca^ the greater part of which was sent to roost heaps 
and a emoU portion to rednetion works at Sanlt fcite. ^larie. 

The nickel contenta of this ore has nob been Included m the above 
iCAtement of the prod action of nickel in mAite etc, for the year. 

The companioB operating in the Sudbury District are — 

Tlie Canadian Copper CompaDj^ 

The Mond Nickel Ct>mpFuiyf 
The Lake Superior Power Company^ 

The Nickel Copper Company of OnUtie. 

The first two are provided with anielting plants producing nickel 
copper matte, while the operations of bho lost two companies may be 
sliJl said to be in the development stage, so far as the produebion of 
matte Is coneernedi 


Tanix 1. 


Niceei. 

Ankl'ai PaoDtenoN. 


1 

Citl^dar Yirar. | 

1 

i 

1 

FiiundAof Nkksl 
in BfaLta, 

FimI 
Avv'TTifc 
Market 
Pfioe pfr lb; 

Nejw VotIl 


. 

1 

*mA7i 

m. 

« 


1.436,742 

G6t 

033,23^ 


4/120,0(37 

GOc. 

2.775.076 

i™.,.,..... ,. .... 

M13,T1T 


1,399,956 

1883 .. 



£.071,161 

IMI .. , 

4.90(7,430 


1,^0^9» 

IBS® . 

3,SSfl,a2B 


1,31199,1164 

ISQA .. 

3,397,113 

1 36e, 


13S17, .. 

3,WkM? 

36c, 

1,399,176 

IB!18 .... .. .. 


i| dSc. 


iw®, .. 

7:,744,0O0 

j -dn^ 

^0(J7,«I0 

iitw,.,, __ _ ... 

7,CKHrt,227 

47c. 

3,327,797 

m..... ........... 

' e,lR9,Q4T 


4,6 4.^23 

190(2........ .. 

10,G!IQ,-I19 

47c, 

5,026.903 


* ihipm^nLA hy ml. 
































SECTION OF m%ES 


179 s 


Table 

Suritm, 

Exfobts.*' 


Calesdar Ymtr 

Wipe. 

Calendat Ycet. 

YaJue. 

fr 

. .f.|.|+rP.,TT-.1T4-4'^.#i- 

im., __ _ _ 

6fi7,3aO 

S3B'fi&3 1 

521,?83 

esi^m 

i8yr.. ... 

lS9&. if 41'1-h ■f4' + 4'r'!r^B’BHai 

IJffOT... ___ 

1.03JV3fa 
' SRO.SiS 

l.QSi.OOO 
751,060 

1 hW 7 h 211 

.. 

leai.. ............. ..... 

189®... .. 

. . . .......H + + + i . i rHb . .4 + 

IflOL... ............... 

HMt2... ... .. 

l6^^Ca I^P4-‘ 



" ^Pncticallj ojl |t|$ qictd ^WAnn|f M nud nuitlv prculikoed ia Cani^K is exporbedg 
the ll|)^^:rvtiit di»cK>pu3G7 bfiEwHHL 1 Mid 3 being diii? to Lirt diffcrvaC bui# 

of iTAlaAtioii A4<i|ittriJ in the two {ib^tB.iaw«, TftblG 1 reprueiate %ht totAl ^haI vj 4 i 4 Mi 
thi iLKskel p«kdLij«d ip CipndA. fof the ytmn reprMwnPgd. In TMe 2 the wanh pf 
the pitidiijct ehipped h entfwd at ila &po% i>{ne to Ihe 4p«mtorn, and dcpcnd» upon 
thp [np^lic^lAir itagi? to trhiGh tbay happen to cairj the praceu pf c^jrtfOPtbon Et the 
time, vhethef the nKififfijetiti^ mud# nn niv ctp^ Tdw grridG mittp or high grade 
MEtte. ke. 


Table 3. 


XiPEKJ- 

IxfuEm 


CBlendar Yeu. 

1 

Value. 

1H)U ... .. ........ 

« 3^104 

i 

2pMk5 1 
3,525 i 
4,267 
4,757 
4,737 
0.683 
01440 
0^688 
13,020 

IHIl...... ...... 

Ifttt2..p. 

1...., .... + Hiii-.+ l-+l! ■!+ + + + . 

13^..,,. .... 

.. ... 

ISM. _____ 

1K>7.... .. ........... .... 

...... ..: 

1599 ....... ... 

i^too .... 

. b - h^ ■>xj 4. + 4i + 4 4 ^4>HT4rTH H'H ■ 1 ■ + ■'■ ■1 

IWW EOtldbf.... _ 

ijjwfc^* . 

Duty. 

10 pi e. 
FrMv 

LSita 

S1C,H8 


*01uided updar the gniki^nd liA'Editig pf minETFile in the Tnwie and Navigatirpa 
K^lwrt, 


Kipkri. 

Etrpcprti. 


Imfprtik. 
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PETROLEUM. 

Althougli tiUiEiei'ouE attempts liave been made during recent yeara to 
find petroleum in workable quiiutltles in Quebec, aod in Albert 

and We^tmoralund counties Non' Brunawiek, Devertheleaa the oil fields 
at Petrolia and adjacent diatricte m the aouthern peniiuiulpr of Ontario 
continue to be the only aourcoe of tbo Canadian output, and in this field 
a tendency towards decroaiiod production baa been evident during the 
pa&t couple of yeara. The greater part of tha Cniiadinn product h sent 
to the refineries at Bairnia and Fotroliftj a( though tjuite an important 
quantity ia now used for varions industrial purpasee^ such aa for fuel, 
for making gas, ike^^ returns having been reoeivod from ulna comp&niee 
selling crude petrolenm for th^ purpo^. 

The total pnoduction for 1902 has bean estimated at &S0,C24 barrels 
valued at ^951,190, or an average of 81.79J per barrel, made up as 
follow^ ] — 

UuTftLi, 

jLt . .. 

DirectK*l« Ter Lnduvtniilpi]r|KJi«tw ............. .... 

Total aideA oi crude odU 19^2. .... . 

The above eatianate is, of coursse, a minimum, as there may bo other 
firms sailing crude oil for industrial purposes f om whom returns were 
not received, however the probabilities are that tbesii would not in^ 
the total very nmcb. 

The production for 190U estimated on a similar basis, wa^ 622;, 892 
barrels valued at 81,008.375, or an average of 8L62 per barrel. 

GOTe^. 

Eect^iPtfiAt -► + . .. ,, . .. 

Diroet saIm for ind oatrial purposAL. .,., .... .... .... 113^71i& 

TuUl "dw of tmclB eiS, 1901 .. . 

The decrease in production, therefore, was 9b7G8 barrels, or a little 
over 14 per cenu Tn ^ia ccanection, however, attention may be 
called to the fact that the decrease in Canadian refinecl oils inspaoted 
in 1902 08 compared with 1901 wa^t over IT per cent. (See Table 
8,) For the year 1900 and previotie years, the production of crude 
oil wa4 estimated from inspection returna by assuming a ratio of 
ernde to refined, and the statistics of production on this basis will 


PjeTiH»i4j;i:H. 

Ffeiiiictkin. 
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PrrpoLTciiH, 


bo fouiad in Table 1. The method, however^ wh* open to abjeetioii 
owing to ibe possible inixirreetnes^ of the ratio aeaamed. 

St&tiBtice of the quantities of Cnnadinn and of imported oils inspected, 
the exports and imports of petroleum and its produote and month! v 
firioeB of crnde oil Are shown in the following tables :— 


Tasle l 
PirrfiOLHfsi. 

CaNAUIAX OiLb aNO NAPHtH.l iTrqtqGqnsn A^ijp CORHSifONtil!^l] QvA 35 TITS& 
or ORum Oil 


1 

OrdfiidAr 

Yftar. 

R«8lll(>rl OUa 

Crude- 

EquiTaJcnt 

CaJcubited. 

KAfkh 
of Crude 

tn 

Reflntd. 

FifiuiVA- 
l^nt in 
B*m:U <if 
36 Clidlmu 

JKveira^ 

; Price 
p««r B^reJ 
of 

-Otule. 

1 

Vplut 

Oil 

JiiSl . 

Gslkvm 

6,457^tJ70 

GaIIou*. 

12;914,640 

100:50 

36»p967 

1 

1 

1—- 

18^. 

6,135.782 

13,OKV,071 

100r46 

389,573 

1. 4 i ..... ^ 


■ 183^. 

7.4*7,618 

lG,5fiO,32e 

1004*6 

1 4i%m 



1884.. ..., 

1885.. .. 

7,99^ni« : 

19,11844967 ' 
20,664,709 

100;40 

100:40 

i 671,000 
687,M3 

-.. 

' ..* 

i88e...... 

7J68^606 

20,442;i31 

109:36 

584^001 

80 90 

8m655 

. *... 


24, £*80,*94 

100^ 

713,728 

0 7» 

560,708 


9^24G,17& 

24.mCN2 

100^ 

snm 

1 m 
0 m 

713,696 

1689,., 


H^.l*4 

100^38 

7H690 

063.G0O 

1880., . 

lO.irj.dSM 

ll>,<i65,4(]3 

20,776,097 

109:39 ' 

799,039 

i 13 

903^734 

1891..*.. , 

20,460^430 

10O;3» 

755,298 

1 33|i 

1,010,211 

1692. , .. 


27,291,334 

l(Mh% 

779,753 

1 26'#! 

384,433 ■ 

1699., . 

1-0,818^604 

27,944,L^I 

KKtfSa 

793,406 

1 osj" 

, 674*^16 

189*4 _ 

11.027^062 

29,018,687 

lOOfSS 

329, lot 

1 Ow 

835,633 

1^15.. 4 i 4 . 

164674,232 


100:43 

726.1^ 

1 49! 

1,0^6,738 

1896.4,, 

, 16,68*,3H4 

23,438,771 

100:43 

73Cv322 

1 50 

l,t»t647 

1807 ..4 4„,i 

1 m43K878 

24^8*4,^ 

lr)0:42 

709,657 

t *3^ 

1.011,546 

1809,, . 4 

11,1*8,348 

2sGva43,685 

tlX)]42 

756,391 

1 40 

1,061.747 

169!9 .... . 

11,!M7,081 

28,399,956 

lOCki42 

603,070 

1 *8} 

1,303,030 

iwo....... 

13,436,422 

21,867,449 

ltl0;5* 

710,493 

1 ^ 

1,151,007 


Taele % 

Vaixb or Till or Canadian t)ii. kEriNSHiK:^ 


1 CulendKr Y«t, 

1 

Villus 

( 

CakwflAr Ymr. 

1 

V.lo,., 

1 

1337....... ......... 

si,mio9 

1,401,-ISO 

1895.. .. 

1,808,337 

1,876,915 

1,672,429 

1,325,285 

1,490,070 

].<iSOJOO 

! 

! 1.322,841 

1888...,*. ..-..*4... 

wta.... ... _ 

im .. 

1,414,184 

lK»7..r,4.... __\ 

|«W..,.,,... .. ....J 

1,IB5£^420 

181*8... . ... 

1891 . ... 

n534,:i09 

189!*.... ...: 

1892 . 

1,732,%5 

1900. .. 

1895. .. 

1,675,784 

190L j 

ISB4.....,,, 

1.567,15* 

low.,. . 
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Tahu 3- 

PETlW>i.in:M. 


Total Ajiuomt o*- Oil Cajcaolls amh Ikported. 


Fiwsn! Vr*T 

. ... 



ThiEaI. 

CanoOun. 

1 

Iiaipcirteii. 

ISMI. 

C^aUoiuL 

3,406^783 

C.4iLLLciiiA 

47(^784 

CjuIIdiui. 

0,383,567 

7,21^158 

Per wot. 

03 1 

Frr whl 

6 a 

1882 __ 

BvOlO^Tir 

(l^lJfro,560 

1,351,413 

1,180,833 

1,142,575 

81 4 

1 186 

1383. . 

^101,376 

85 4 

1 14'6 . 

1834 

7pO^OO] 

S,788,5S6 

87 0 

120 

1835.. _ __ 

7,061,617 

1,276,115 

8^838.732 

85'7 

14'8 

ISifl.....: . . 

I 

1 1,327.610 

8,477,0^ 

BG'O 

140 

1387.. __ 

1 

9,800.506 

B3 2 

16 8 

1388... .. 

9,bi\m 1 

1 1,82US43 

11,367.237 

M’O 

MO 

l88iP. 

9,*fi2.8M 

1,767.812 

il,m646 

84-3 

15 7 

1 1»90 .... .... 

10,121^210 ! 

! 2,020,742 

12,141,852 

12,282,100 

83 4 

M 6 

19!iL., 

10,270.107 1 

i 2,022,002 

83-6 

M 4 


30,238^438 

2,42J,445 

12;06T,871 

80-8 

M2 

im ..p*.... 

10,833^^ ! 

! 2,641,65*0 

13.32^486 

80^2 

10‘8 

l?^H. ......... 

10,834^270 

5,633,222 

16,437,402 

65-8 

34-2 

im .. 

1 10.938.8113 

5,6^,004 


65-9 

34 1 

. im ......... 

1 10,58^951 

5,807,921 

16,311,842 

01-5 

3&'5 

i lesjT... .. 

1 10,50€,S2A 

0.m74H 

16,755,2 0 

627 

37-3 

1883 .. 

10,796vW7 

6.880,724 

17,677,561 

Oil 

38-& 

18!W . 

. 11,U05,804 

7^222,848 

lR,mi52 

00 3 

7 

l™ . 

I^,yl4jl3 

*8,216,207 

21,230,1120 

61-3 

38-7 

1801 . 

i 12,874,077 

"8,332,106 

21,907,142 

57 8 

43 1 


tO,41M,»r4 

*10,916,396 

21.411,270 

1 49 0 

51 -0 


* llpm (ffl) Twblp 


TaJUJ 4» 


P^moLKTii. 

Elvira OF Cal^di axp Hffe;ckl> t'ErnoiuKOM. 


Gal^^njr 

Yvw^ 

CJfiideOU- 

R«lB.i]£d OUL 

T«tia. 

Oalluofl. 

Viiliit. 

Qalbii^. 

ViJiw, ' 

GaUqiul 

VaJut'. 

1881 





501 

8 99 

1882 





1,119 

236 

1883 ’ 

rix riiii- 

, a . . 1 . . i - , 

, . . . t . a . 


13,283 

710 

1884 





1,098,990 

30,lCfi 

188Q 





337,967 

10,502 

1 

1 ^ j! 




241,710 

9pS55 

1887 ' 

. .r,--*-.- -1 , 


__ 


473,™ 

ia,ssi 

1888 i 





100,002 

74,54'i 

183!* 





235,855 

10,777 

1830 i 





420,492 

18,164 

im 

446i770 

i 18^471 

ik^ 

1104 

447,355 

18,676 

tm 

316,^ 

1^845 

1,146 

100 

311,533 

13,046 

18!?2 

107,719 

3,896 

2,]!J6 

304 

109,916 

4,9I» 

1894 

53,985 

3.773 

5,297 

513 

&0l383 

3,236 

IBSTi 

22,831 

[ 1,044 

l<^237 

2,023 

33,9CS 

3,067 

18!I0 

601 

1 101 

7.488 

m 

3.090 

1.100 

1887 

- 1 * j j * j j. 

1..._ 

342 

40 

842 

1 49 

1888 

Wt 

4 

12L733 


12^1 

3.005 

urn 



3^425 

359 

3^455 

8r<& 


40 

2 

3,559 

3,304 


2,396 

1901 

11.108 

G9L 

375 

06 

14.613 

767 

1802 

4^J0 

40 

am 

i 

E46 

um 

186 


I'ETRL^IJmiL 
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aKC^LdUJCAL BUtlVE? Q¥ 


Fxiimjiuii, 

IinportH. 


Tailr 5v 

FmmiEna, 

Ii4JtihTH or PcmoustiM a3ct» Fhoihjcth ^r. 


Pii^l VtAT, 


im. 

laa^. 

IW3. 

im. 

ISSA. 

vm. 

im. 

1890, 

1391, 

l«M.. 

1333.. 

I3». 

\m. 

IfiOT. 

im. 

1900, 

1901, 


Chill CHUL 


Vnloja. i 


067,041 

I'SS'iJS 

OLOOT,T1}2 

^Q«0,316 

^icc^asa 

Xi^An 

^ 019^140 

#,^009' 

4pS^O.% 

^O40^l4& 
^ 00^141 
IPO7.103 
7 . 577 , 074 1 
3,000,801 1 
3^41^303 
^OTIpSll 
tO«3!H>SOa; 
0 , 0 ^ 047 ' 
11.002.8!^: 


0 

m,m 

2 SS,IG 8 

393,031 

3S«tp54a 

330,009 

4l5i£9td 

421,830 

4C7p003 

m025 

ftlCvSOa 

4931,330 

4T5t733 

444jv38f^ 

4^,080 

6^872 

736>018 

r4J7,100 

"24,019 

763,303 

6G4.033 

902,010 


19G9h 


llllty. 


C KIh ;— 

Mm«»l ^ 

|o) CuflJ BiiiJ krrtieH-tWi H^wulltxl, purkftBd or 

rrfiiiertp nAi^tlu &n4 5^telHil^a[ii4 N.E.8. Ba ih ^tilt 
(0)^ Fkudii^oi pctrolfituu ., , + . ,,.... ...Be. 

(ej Cnj^^i iK'Irclirnni', fcuil 4uid j^u otu ; 

t^mn iii5|ilktlifi, Ibmiaiao Or giimijiie)l wh^'^ 
unportM by txum.afBict4jm!i (oth^ dun 
oil relliM?M> for iti tljtfir own fac- 
tmii^ im fuel purjKi^iew or for Uiw nunii- 

fjMJtMrtoi ijM.... . .. . . . jajfc 

jef) lUuqqiiUitinEoilfl ooniipufidil wholly Or ib[ 

Turt of tha firdflucta of |w4n^unut, AiiX; 
dult^ oar li^itu^ cewting: mor# than ^ 

PKiLa |#r ... 

J Lutmeatinjf oili onin|R»ed wholly or m 
fiart of pptnlauoih eontJii^ k«a thmTi 35 
reiat* J^rr ^Uon . 


SOl^e. 


Tot*l. 


p, gait 


f 

GalUuil. 

Vnlur. 

ia016,390 

IH70^OS7 



1 

40/760 ^ 

: 7.3» 

1 

2,541 i 

l,213i.919 

138.736 ! 

iZi^ons 

1.107,307 
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TAbtM t.* 


Pin'KOrJCL'H. 

a- 

lllMUTK 0¥ ASU MAS'L'PAGTLiftEll QtU^ OTMiil TMaN lUiU HIKAriNL;. 


FikaI V»? 


Fi«*t Year. 

GaitcHVp 

Id3l ..4.,|.«p.i!.4.4.i4.#.liE| 

MQinOl 

! 1893 ...... .. 

3.047,199 

1332.,,^.. .. 

]^a&o,s90 

ISSKl . 

f 1,431.740 

k833 .......... .. 

1,895^4^ 

, 18&I.... . . 1 

1 1,800,820 

1884 ... 

SpOir.707 

. 1805. .......... 

1,100,003 

1886 . ... 

^-l8SL3Sft 

1 1»96 

I.O70.90A 

im.. ... 


, im . 

802,290 

1387........ .. .... . 


, ini8 . . .... .> 

; 1,047,020 

^S88 .. 

2,701,7 H 

' 1894) .. , 

1 1,017,278 

1889....... 


1 1900 I r ■■ - .■•#•■. T,1T**- *■“ 

■ ],4Ci0p700 

.. . ...... 

3.004, 

11)01 + + 4, * + + 

E 1,033^900 

1801 , .. 

3,040,334 

lOUO..., ........ .*.J 

' 2;2fMl.3SS 


• The fttr thf ycwn from 10^J to 10SI, unduAiva* npivunt tlietciiil hni^irt* 

of potroilBU:iii Aod pmnduotiT tho q^iuntity of imported illniuiiUitilif oils, iiiMpect«dhy 
lh» Intiuid Revenue' Dfl|Mrteient. For 1395 ftnd wtiwqiwnt yOArs^ the Tshle oUhti- 
[loeed od ih^ni ![!&>)i, i[i!)| sud (e) of Tii^ble &r 


Taooi 7- 

PKnw>E.ii;Wr 


I H Klim OF Pa}£AI'FI]SK WAKr 


Finl Y«r. 

FWikIj*, 

Value. 

1883............ 

4'*i+7l0 1 

i 8 5,186 

1381 ...- 

S^.OiO 1 

1 8,070 

1885 ..,,.,.. 

59p907 

i 8,123 

1886..,,.+ , + + .+ +.., 

02.0^'‘i 

7,003 

1837......... . 

01,153 

8^71W 

1883.... .. . . , 

y3^«!Ga 

4+930 

1889.. ...J 

63p22l 



:!39p229 

10^844 


703,854 

KV270 

1 im ... 

733,970 

481776 

^m. .......... K4 . 

452,916 

JB,935 

i iflw. .......—.... 

200+009 

10,704 

1895, + + + + . .^. +... 

163,817 

lUBi9 

l«9G..,„ .- 

150,^ 

10,042 1 

1897- ......... ...-. 

138,708 

7,940 

1 1^-93 + +X I ■ 

mSTO 


1«M,X.. ... 

92,242 

4,0£» 

, 190i>_x + ..x.. 

47.400 

3,529 

iJm .... . . . 

118;,848 

0+639 

1902...(Duty, 30 pt (t.) 

225,885 



PifTHOLtr: 

luhportA. 
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Table 4^. 


PETHOLEiiM, 

tu^K^ Or FARAnriNE Wai Qakoli^. 


t'iNTiil Ymt. 

i 

! Pciimcti. 

1 

V*3yti, j 

1«»0. 



1831 - -- 

7,4&* 

1,6S3 

1S*2.. 

5.818 

lp433 

l8iU. ... n ,*,,,,.,. 

7M^ 

IpTS* 

19«, ... 

8.7B5- 

2;S^J 

I8S& .. 


2,449 

im. , ..*1 


%m 

. . + + - * 

^1.364 

5.6U 

IS68 . ... 

nm 

2,8^9 

1«89. „ , . 

B.088 

K33T 

IBM . . . 

7t233 

1.183 

leai .. 

10,5^ 

3.113 

leM . . j 

i 

1.802 

1633 .. ! 

8^1 

1.7S^> 

.....1 

i 10^818 

i,m 

1630....,,. _; 


2.541 

1636. j 


4.072 

18S;. .. 

25,114 


laia, 1 


4.437 

laifl. .. , . ; 

filJ.SSl 

5.856 1 

JWH), . .. 

27.633 

3.071 ! 

, IWl,..*. 

' 

3,533 

(Diatj-h 30 ilo- J | 

AU20 

i 

5p7ra 


Ta^UE &. 

FlTBOLEUHr 

AVeaaoi MoNtitLT Frecka for CilUDifi Oil at Fhtrolia dukino Year IJiiHl 


1 

Mojsni. 

1 

1 

PHieE. [ 

! 

Ai03ffTll, 

Paiai. 

1 

JuiiiArr _ 

1 

31 tQ ^ ^ 

[ July...* + + . 

SI T6 to 31 83 

Febmun- _ *,*... 

\ to 

Aufofft . . 

1 7ti to 1 86 

. , ..... ^ 

j 1 61 tLi 1 tSd 

Sftptfembejr.^ . . 

1 70 to 1 86 

April., .. 

1 1 

Oc^lmr 

1 33 to L 891 

M*r . .. 

•f ^ * I 

1 6C Hi 1 73 

Novtnnbtr. .,.. + 

4 v 4 P mV ^ 

l 02 to 2 Plf 

^tfellVK. . 

1 1 7N 

! iVembir _ ... 

1 06 hi 2 Oil 



1 The Yrtx. 

1 73j 
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PHOSPHATE, 

Tho |)rocluctioii of phosph&te in 1902 iwcording to returne received 
from oponitors, wm 8^6 tons valued at ® About 530 tom of 

this waa high grade ore (80 per cent) and used for tlio manufactaTe of 
phosphorus the balance b^bg sold as a fertilizer^ The output ib 
practically aU obtAined as a by-product Iti the mining of mica in ihe 
counties of Wright and babella near Ottawa. 


TAbivK 1. 

Phcwfh.^tk. 

Paodcction. 


CalifnElir Ycmr. 

Tm^. 

A 

VflhK |10T 
tua3. 

Vrtltu^ 

\m -- 


m A"? 


im... _... 


n 50 


im . .. . 1 

2d;4a5 

m 77 

242,^ 

.. 

:ss»,m 

10 21 

310,002 1 

im .. -,,i 

1 SIJ5S 

11 37 


lseu ..... - 

1 2^m 

10 24 


im .. 


IS 20 1 

ibi.m I 

im .. 

, 

S 05 

70,^2 1 

l»fH. -..H. 


0 OO 

41.106 : 

im ... , ... 

1 um 

1 


lea+L.,. 


fl W 

3v420 

m- 

{Me 

4 3& 



= 733 

B 00 



:i,WKJ 

n DO 

la,^x^o 

lyoo , ........_1 

1 btIB 

b 02 

7^io& 

\m ,, ... 

! 1,(K3S 

0 07 

! ' 

iwti .... 

1 HS6 

! a 70 



Puoi^rn-vtE- 


PrcduEtion. 
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GKOLOaidAL §UAV£T OF CA^^ABA 


I'uDdrHATIi 

ExporttL 


PWTIALM* 


Tabli SL 
PHqaFHAm 
Eipokts, 


CiJi^ncbr Yhit, 

Onwtkii. 

1 

j 

Qiaehec. 

Tatuljij 

Tonii. 


1 Tofifl. 

■ *Vi1m. 

tona. 

1 *Vmlue. 

1 137&,... . 

lars^,, .. 

18S0. ....... 

leei . 

im _ _ 

im . ...J 

. 

.. 

1837. ..... ...1 
198^ . 

’ 1830 . ,J- 

; IWl . ; 

1892.... . 

1 1893 .. 

1 1894 . . 

I89S . , 

m 

1.3S7 

1 2,471 

; 568 

j m 

7*53 ■ 
1 434 ; 

> f544 ; 

i 70& 

2,1543 

1 3,r47 

1,866 

\ 1/rOI 

1 l,t»90 

14,422 
30.117 ; 

soo 

»rm 

a,fli6 
3,377 
' 30,247 

33LS33 
21,320 
13^640 

12p6M 

ll.tTiO 

10,600 

0.010 

0,604 

11,675 

9,497 

10^ 

10,0(50 

30,040 

1^535 

1&,7SW 

22,447 

26,440 1 
26,^1 
13,720 
0,901 
0.743 
3.470 
S50 
200 i 

m 

702 

93 

! 

1 5135^8^ 

1 101,470 

170,001 
182>3® 
392,010 
437,108 
415^330 
460^331 
337,101 I 
4:^.040 
3S8,3C2 

1 355,935 

, 478.040 

308,015 
141,231 
60,402 
20,010 
2,600 
2,900 
400 
8^000 
1,725 

* ^ m m m m.m 

19,743 
8*410 
13^000 
11,903 
17,153 
19,71S 
2lt70a 
28,089 
2(^400 
33,192 
18^77B , 
20.9@7 
23e457 
17,371 
IX,4S2 
7,7® 
5,450 
350 
309 
235 
733 
303 
Nil 

5 

70 

£208^109 

122,035 

199,088 

313,466 

m,m 

437,660 1 
434,210 
40G,®5 
343,007 
438,217 
2bl8,(B(N 
394,708 
499,389 
®4,061 
153.705 1 
(57,952 
40,170 
2,500 
2,905 
050 

a.575 

Nil 

120 

1,8^ 

i ISflC . 

1887.. . . 

1899 . 

1899.. . . 

IflOO.... .. 

........ 

iws... 

1 

70 

21 

316 

■ 1 .1 ^ + ■ -i ■ 1 

& 

m 

m 

1 

1 





4 + - ■ ■ V a 


“TIh« Tiinfti dD not coupufi with thw iu 1 ibciivts thif iivt inlun iv 

jufo|<M fi.Ki' the r^mdnttioEL whihit tti(j i^poH« ire v&lw-^i uj™ quite a fJiffererst bieiX 


PLATINl;^L 

There wai* a sioalt praduclioa of plalinimi in 1002, valued at gilSO, 
eod obtained entirely from the SimilJcaitioeD dietriet of British 
Colambia. This is the only Iiacality where the metal is saved. 

her s doeeription and list of oceunenee of platinew id CuiAda, 
reference may be made to the report of this Section for 1901, paces 
9M10. 
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1. PiATt^eii. 

PLvVTm’H. Frodactityn. 

A!£st:AL PiOpcciiiis av I^u&tisvu. 


1 CaleirfUr Ynu-r 

1 

.1 

V iluev 

1 ' 

1 

Calendar Y«ir. j 

VaJuv. 

issr, ____ 

$ &,«» 

i ' 

..1 

1 

3^8*0 

im. ... 

G,00U 

1^..... . 

7.W 

.. 


1S07... ..: 

i.tsoo 

im. . ........ 

4^ . 

.. . 1 

1,000 

im.. ......... 

10,000 

im.. .... ... . 

825 

\m.. ............ 

3,500 , 

ISOO . . . _ 

' Nil. 

im. . . 

1,B00 

lUflL.. ___ 

! ^57 

..... .... 

SiSO 

IWJl.. . 

IPO 


Taiuk 2. 

Fiatim;k. 

Ikpob'kq* Flatjxejm. rwiMirt*- 


Fiiwal Ymt. 

Vm\w. 

Fim^I Veat. 

1 

1683 , . 1 

1 H 84 . _ .. . 1 

1685 ,... .. 

1 HHJl . 

1 9 IIS 1 

j BiO J 

1 7 »ff i 

1.154 
1.422 
13,470 
3,107 
5.213 
4 . 0 &fl 1 

_ 

18 ^ .. __ 

1880 .. 

im.. ......... 

14 ,Clt^> 1 
! 7,151 

0,185 

&.TS 1 

9.871 

57.910 

20,363 

10,337 

lftS 7 . _^ 

1807 ... .. 


1888 ........ 

1880 . _ ... 

im....... .... 

t^ii . , .. ^ 

1890 ... . .... 

190 ft ^.. ....... 

IIWI . 


1902 ", .. 

j ’ . 



* Flilmtim wiTfl anil pJAiibum in iFtripar 
^lAtiauin TiBiort«r candEUHn^ tablnlf And pip^ impDctw! 

bj [iuititirA«tnnB|« of flidphoric ACld for 0» m tboif warkjt, I>tit>’ 

flTC. 

Some additional Lafonnation con«raini; theoccorreoces of platinum 
in BriUah Columbia has been pabILsbed In ibo Annual Report for l£K)2 
of the MinUier of Minea of that proviDOP, and i« quolod bcroundeT. 

'"It had long been Twogniaod os a fact thAt pUtinom and aoiuetima^ 
ita related inetAl 3 + occur a 5 :^iatcd with the placer gold of the various 
ports of the province. "With an idea of iocoting the source of theao 
metals the Provincial Mineralogist secured a number of sampler of 
black dauds from vsrious parts of CsribcK}p and these have beenanaly. 
sod by the Provincial Assay or, whoso resiults will be found embodied 
in the table following, in which the locality from which the sampler 

















































m & 


'CILOLuaiaAL <IF 


fclHtUk» 

Oiptuniljipi, 


were derived m also given. From thia it will be that tbe distti^ 
bution of the metals is wide, & fact which has m far defeated the 
attempt to li^cate their source, but the investigation wiU be coatinned. 


ni ftf itjnck 

r4Xia. 


At&^VT VALTK TCB TOfS, 


I tJ-yW, oa. 


Hcwl of IlftTvey Cre^k. . ..[ 

1 ~|j]!»erCii:LDiuFrhiim Cnjck-.L^ 

KiW'T Creekfc ...j 

Kurtlc* CiwVk lioneay. , , i 

C'yttonwmkl Cwok..* . 
K«^lty CrevK (HaywArd! 
elHiEE]) HAck taod ADcl {jiyrite^ ; 
Ijdmxirl River, 83 tniliv ibcivif' 
mtm\h ^ 

Rivtr^f 40 m lIh Bibovy; 

ifiCriath . 

Riv»+ 40 sul^ above. 

mouth, ..,. 

RivETTp 26 miirt fram 

nKMitb.,. ..... . .! 

i luKiwI Riv*‘f, 13 nhuvr 

QaetPO^t 

Hjc^Dvl River, W tnEiei nbavei 

tH'^r^r River, 2 letilra miMvr 

Rivt-r^ below 

Faria ..„ ...J 

Qaean^l Hiitv, Sft milea bclnwl 

. - ■ - * .J 

Tliiw luhlai^ above Qaean^ 
^*^rflneliDfig th [coacratrat^) . 
CkamoJidated Caribcw Uyd. 

Mu, Co ...,, ' 

:;:iloffct-ay Riverp HariJeia Cninp 
Piwr Ruvr, 15 mife# Above 

.. . 

Cobeldick dndue+ Uueai^l 
FrmikrRSver...+*, 


5.3., 

3.5. . 
'1.5 . 
ft.oe 
e.a. 
^.7, 


1.0 

2.5, 
0.B6. 
i 1% 


121,8 
513... 


Sy verp ofc 

FiMihkiEUp 

□*, 

C^Euiiidium, 

Dc: 


Xqu« . 

N . , . , , 


■ .. 

1" P r , 


TB^-r-X ■ ■VII ABJ. + . J J, 

3.0 ... 

?^Dt dotanidfinl 

!■ ^ 

" H .* 

1 .. . 

4 + + ■ 1 1 ■ B 1 

*4-i^ +1^ + * 

2 3 • 


.- 

0 1-1. , 

^ .. .r ^ 

it ...... 

04,..,. 


II ^ 




0 4 . .. 


il 

2.4 _. 


1 TiWw . 

U,6..... 


^ . r 

>'Dt tk-tf ruLkn«d 

-1 * . ... 

S.S .1 

0.26. .,,, 

3.2 

3 1“. 

’ +.,bK 

ais?_ ... 

?:Si 

dt^tuiiHcd 

3.5.,, 

^ r, n - ™ 

N ... . r; 

155.7...., 

X + H P 1 a- 1 


t McaUji- pEatiDLLEu. Other m^ibilH Dot aa»yed. 

* ^ DC. of toineral givinp: — Gold, 0.05 o^ Imy; pUtinuiiL, OSC, troy j: oflmiri^ 
dkuin, DC. troy. 

I 51r. RoImUi iayq that ibia ^dAtmmn ii fivujid m the proportion of one ounce 
].ilati!niiti3 to 100 ouueea gold. 

From this it will be nnted that platinom occurs throughout the 
druiiuige area the Quesuel rtveir^ but that It is also found Oit the 
F'raser above Quesnel mouth, and that it follows the Fraser down to 
LyttocL The samples obtAtnad do not indicate its presence m the 
Barkerville district^ though samplings from this section mayrevoal it."^ 
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PRFX^IOUS M EIALS 

The precious luetElB^ gold and silver^ following the ctiSEom of past 
ve&Ts, are CDoaidered together. 


OOLO. J. 

The value oE the gold zciued in Camida in 1902 was ^21,3^6,1^1^7- 
Thia is than the production in th^ two preoeodiag ^eara, the 
decrease from the output in 1901 being i3|791^836 or per cent. 

The maximum production of gold in Canada was obtained in I900i 
when the total was $27,906,153. 

The inorea^ in prodnctioa from 1696 to 1900 was very i-npid due 
to the larger output from the Yukon placers. The falling oft in the 
production for 1901 and 1909 li also to be ascribed to a docneasiog 
output from the same district which had reiMshed its maairnuni In 1900- 

Of the total production in 1902, that is, over T3 per 

L’ent w&f placer gold, of which nearly TO per cent reptesonts the Y okon 
output. The balance, $5,748,454, or nearly 27 per cent, was derived 
from lode mines, and of this, nearly 23 per cent was contributed by 
Bntish Columbia. British Columbia and the Yukon district together 
produced about 96 per cent of the total output. 

Statistica of the total production in Canada and the various pro- 
vioceg are shown in the following tables. 

Jasle 1. 

MirTALs. 

Ikjwiu—A sstl'al FBomrunoS Casaiu. iVjdiwtirin. 


Calendar Y»r. 

i 

Tine, 1 
_ 1 

1 

Vnloe. ! 

1 

; V*^r. 

l^DiH. 

ValLue. 

lasT . 

m\> __ 

IBM . . 

IBai .. 

18» 

; 1RS3., .. 

1 im.... . 

5r.4e& ’ 
63,1 BO 
Ca^GBB 
Ei6,G26 
4^0^ 

$ 1,187,301 
1.09^.610 

1.149,T7a 

907.601 

970,003 

1 1,13&,G8S 

^ It® . .... 

! 1B97 *.. 

1 IBEW, ___ 

lase.. ........ 

UTO.. . 

IMl . 

iMfJ..... .,.. 

1 

153,274 

201,582 

000,446 

1 l.03a,630 
1,500,170 
1,167,330 
1,032.263 

2,754.774 
6,0£T.&I6 
lU7ns430 
21,201,044 
27.004,155 1 
24424,605 
31^330,607 


• Ca]nilat«ft from t\w taJyifr at thft csf f20 



























Tabl0 F. 


GOLD 


PSOmCTION. 


A . 


Jrs+Tl i&'-tferi ..... 


€1 . . * H . . 

ito 

jD. Oniaria . , . . . . 

da 

E. Nprihwtii Terriierktf FyJh^ji 

da 

F. BritiMk 

da 


Iw inkhidfi, HftM. ftuiFfrm-^ ^mpugri |i* iXcitM am a d&mtsu ^ 







































































SfiCTtON HI^J^ 


1&3 3 


2. 

PlMCTOIJit AIeTAI^. 

(SiJLiiL—P bobcctjos it Fmvisc&i assp Caucsda* Ybah iSwe. 


I’tOvioOl;!*, 

^Ounew. 

Fine. 

Valuo. 1 

i 

Nova SootlA 

(&) 

30(,3r.I 

3 4127,85f 

Qiiwbcc.* + i.^,+ 

w 

aw 

8,073 

OatAiio.... .......... 

(ij 

11.U9 

229,m 

North'Woftt Tmilorifia— | 




Yukca Di«tnct .......j 

+ ! 

.(-) 

roi,™ 

14,uW,00D 

B»i«amtdi0wjjin rtviftr. ..J 


m 

10,000 

Brituh Oclunibia ......._ .. J 

I 


m4M 




*2ha3fp,W7 


* Oalculaltsi fltJ«S the v^m fct the wtfl per m.U». 

(a) PlActr gold 

(h) from Vein miHiiiy, 

ic\ Aa feUowi 5 UoM frmo iihwifr laiirtin^f, . 31,073,1^ 

'' Tfin " . . 

Asq ; {.Told fTOiii ]ilnfier raininR .. $ 5,4773 

™ ■* . . . „ 3,000 

$ 3p073 


Xqva Swtja.^ 

The goy nutputof Xov* ScoU^ 14 obtaiiiecl entirely from quart?^ 
veinfi. In 19D^ there were jnined and crushed 93^942 tons of ore oon^ 
tainlng 30^€T9 15 dwl;n. of gold valued at |62T» 35^7 mi average of 6 

o^, 13 dwie. Or 86.63 per ton. This is the Inrgoet output recorded in 
the tables. 

The atatistica of production are given in Tables 3p 4.^ 5 and 6 follow^ 
iog. Table 3 showy the annual gold output, Table 4 the tons of qtiar^x 
crushed, and the a%'erage yield per ton. Table 5 abo wa the total pro¬ 
duct of each district from 1362 to the end of 1902 as well as the aver¬ 
age yield per ton, and Table 6 shows the amount of ore crushed 
and the yield per district for 1902x 
16-8-13 


Puwgioos 

Metals. 

Ucld. 

FTfxJaetinti. 


S^vtL 



















Fuoioci 

Metat/v 

. Gtsid. 

Nofii doocin. 


1^*4 g OBDLCiOJCAL fiCBVftY OF C^ADA 


TAlii« 31 


PhEdlOCa MRTAtA, 

tksti>,—N ova ScdiiA;—AKSCAti PttODi'tfrEoy. 


Oflfcfid«r Y***rr 

VaJwe 

1 Oalfendar Year | 

j 

V ftJm?. 

i 

KSUCL. .. 1 

$141^1 

1 

1883,... ....... 

$301;2U7 

1 IHK . = i 

3712,448 

im.... 

313,™ 

1 .. 



432.071 . 

i«iia. . 


183C,r.... __ 


IfiSfi... „... 1 

4t>l,4Sl 

im...,. . .. 

419^^31 

16«57. . .. ^ 


im. -- 

43S.03O 

1B68..,.*. I 

400,™ ; 

im ... ... 

510.020 

. , ! 

343^427 

1990.,, ,.. .. 

474,090 


3S7,!W2 

1891., 


im . 

374+EJri 

1892.. .. 

389,986 

vri2. .. 


IffiRk....... .. 

381.09& 

isra,... . 

2^ij£S 

1 1891.......... 

389,338 


17^244 

im... . 

453>119 

Wfl...,. 

2t8p(iafl 

im... . . . 

4^m 

IflTU. ...‘ 

233^™ 

1^, _ 


1B77.,., -- , 

320.™ 

im.... _... 


me., 

S4S,25:i 

im., 

017,004 ' 

im. 


1900... 

fi98,66a 

im. ...... . ' 

aQTfB^ 

1001. ,,, . 

548,963 


200^755 

iiaoL ... 

1 627,357 

.. 

i:7^w0 



Taspb 4, 


Fhmtioda Metaul 

* Orb TREiiTKi anp Vtflp w c;oi-p piRTo^fp 


Ofli{!Tidar Ysir. 

' i 

t<4» ! 

Trxwt^l- 

Yi«1d ul 
C^nld 
per YiosL. 

CnJt^DdBr Year. 

Tcflu 

Treated* 

YiiM or 1 
G«ad 

per TvO. 

IBS2.„ .. 

0,473 

1 

i2roi \\ 

ISSS... .. 

2^.054 

1^11-60 

1863.,,. __ 

17,000 

IG 02 

1884. . , , 

25485 

12’4* 

LSH ...; . , 

21.434 

18-21 

18S5...,, 

2s,m 

14-93 ' 

1855,... . 

24p421 

20-32 

ises... ..J 

29.010 

16 70 

^m . 

32^157 

1&-28 

188?...., _ i 

32,280 

12 31 

1 1867 . 

31,884 

32,2^ 

lO'OA 

IflSS _......J 

30,178 

39pl60 

12 

13 02 

1868...... . 

13‘4l 

isaa.,.,,...... 

1869. .. .. 

36,144 

19-01 1 

1890 .. 

42,71& 

nil 

1870... 

ao,i!©* 

12-60 

1891... .: ...... 

I 36^351 

12-42 

1071...... .. . 

3nv787 

12 17 

. 


11 98 

1872. ...,., 

17,089 

1*04 

1803............. 

42^351 

&-9g 

1 1873.,. - 

47.708 

1305 


1 

7 cn 

1 1874. ,,H.. ..... 

13,844 

la 87 

im.. . 

00,600 

7 47 

7 IS 

, l«i5 . 

14,810 

i 14 70 

189C_,., 

09,109 

! ms . 

15,400 

15 08 ! 

i®7, *. . . 

73492 

7 68 

1 1877. . 

47,360 

! IS 05 

1808..,,,,..,.*., 

^771 

6-50 

1878 ,,-. ... . 

17,039 

13-63 

1899..,.. .... , 

112:220 

5-50 

. 1879.... . . ... 

15^930 

TO 83 

IDOO,.. . 

RT,™ 

fl-85 

. 1880..... ,.. 

13,907 

18 42 

IflOl,.., .. 

91.948 : 5'3a 

xm . .. 

16,556 

21.081 

12 oe 

1 43-M 

iMi . 

93,342 

L 

0-f58 








































































[HQ^LL-] 


SEt?TION OF Misfit 


m B 


TAD.LE £l 


Fiucctous MmtAtA 

<TiULis.—Piwnsr<mos OFTiii Du'i'iiiurrDisTijaiia nwjM 19^ to 

1!W2 ITiVhVSWE, 


piAtrktiK 

Tl«ui uF 

Ore 

Cnuhetj. 


TotiJ Yifld. 

pgr 

0^ j 

1 

Dwi. 

Ge4. 

Viilaa 
ht 810-OQ 
per45«- 

Toi oE 
2,000 11 m. 

BrOukiiuld .......r.. 


i 


1 ^ 

8 

827.844 

8 e. 

fl^87 

CnriboU .. = -. 

U7,m 

4Ap«33 

8 

IL ' 

024.035 

6-24 

Centra^ Kciwdutl . 

1 IS.J40 

10,121 

11 

21 

102,310 

14 42 

Fif IdoR MiJ4 3li«siOj. . 


18, m 

la 

S 

SH.631 

S-65 

TtfAkvCfttohA.. . 

17310 

iM73 

10 

21 

275.006 

16-44 

M*lii|f«.. . i....,. 

^4,737 

Vi^m \ 

! 2 

4 

338.236 

IS'43 

.... 

'2rf,m 

40.0411 

7 

11 

760.962 

29 2!) 

OldhAm __ ..... 

00.300 


10 

!1>I- 

1,024,262 

20 88 

Heiifww. . . .. 

OO.JWO 

43,B4J 

18 

T 

827,291 

18 23 

iS^liDon River . 

1 

83^898 

6 

21 

i &44,<M8 

2.011,998 

6 22 

ShiirhTooif^ ,,.,...... 

STO.ess 

103,383 

1 

IS 

10 41 

StDcn^Ht. .... ., 

[ 279.470 

84,600 

15 

s 

1,605,515 

5 74 

Tui^fir. ^.. ., -+ ^ , . 

38^267 

3^498 

b 

s 

427,467 

11 17 

Uoiacke.. 

IR.25G 

41370 

— 

0 

787.001 

13.09 

WfcVtirly... * + . H .... 
Wine Hu^xmr. ^ . 

14^079 


8 

7 

1,310.^ 

8'S5 

^ 5ap«74 

36^003 

5 

6 

(^.749 

11-76 

Otbi^T ^ + 4 i V 

m,ui 

74.641 

1 15 

G 

1,410,2^ 

IS'68 



700.306 

6 

14 

15,110.820 

&’87 ! 


TAIilJ£ ^ 

F^£cnovH 

(jOld.—Nova j^ootiii Djaraior Detaiia Calkmur Ykaii, llioa. 


( 

Dutrictif. , 

i ' 

_p 

^ i 

jf 

i 

Toem dE 
Ore 

TotAl Vietfl 

ATPruv V^kL'ld 
«£ Gold 
lAT Toaa. 


1 



Ok, I>«t, Oitt, 

Oe. iJwt, Gra 

Bnx4cf)i‘14 .... ..r .-..j 

i i 

1 

6^475 

4,963 

0 

1 

^ _ 

16 8 

i CuribiiM ,,,..4 ......4.., 

' 4 

s 

lUlOT^ 

2.6J4 

15 

14 

^ <1 

4 21 

1 LAkeC4C«lu..«.+-^k++4 

' 2 

A 

702 

663 

11 

23 

4- * 

14 .. 

1 MjiLii^a batreoA ^^ 4-, - 

1 

1 

120 

234 

19 


1 

13 8 

• Moatagne,. ^... 

2 

1 

101 

39 

17 

ii 


7 15 

I Oldluin ^ . + + .. + 4 + 

3 

1 

772 

814 

IT 

12 


16 23 

Rcafreiv .. +4 ^ ^ 

2 ' 

i 1 

1,030 

1,872 

15 

IS 

1 

13 10 

Sberbrooktf + + 

3 

ff 

16^11^1 

447155 

18 

... 

.. 

6 4 

StenuoQt.. -4.. 

5 

3 

344 O 7 O 

5.74& 

18 

8 

. r 

3 D 

Unujcke. .. . 

3 

i 2 

3.081 

t.9ii0 

-4 

31 

, . 

13 0 

Wiivwjj' ......... ..... 

i 2 

1 1 


2,848 

18 

la 

' , , 

6 0 

Wiw narbuur. ..., r . 

2 

2 

S.3SII 

m 

13 

, , 

4- 4 

5 6 

Other difliriete. .... 

; S 

6 

8.520 

3.681 

ID 

3 

- »■ 

a 14 


Piuiifcjtfl 

Mmtaui. 

Nova 
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GBQl^ECAL &UEVAY OF CANAI>A 


PitKIOVsi 

Mitalhi, 

til^d 


Qobbic*— 

TIh> prodactton of gold in the pfovinco of Qu^beein 1902 was about 
^,073, mode up of i^^OTS obtained from the placer workings in the 
oonnty of Boauce, and $3pQ00 recovered from the pyrites mined 
primarily as sulphur ores in the Bastem Towoshipa, 

The Gilbert River Gold Fields Go^ operated on lot 14 DoLory 
and has introduced an underground haulage ijjstem vrith rage and curs. 
The company reports the ground worked os being very pockety 
the gold being found only in vicLnLiiea where quartz veins were 
present iu bed nock, while mo$t of the gold was recovered from the 
dirt overlying a blue vein of quatts. 


Taulb 7 * 

PaecipcH Hvtalb. 


Gold.—Qdibec:—A msTJAt Pbodvctiob. 



YalviP. 

CiJiiTidAr Year. 

V [|Jt3P. 

b 

ler? 

107B.. .. 

ijirra _ 

S 12^067 
i7,e^ 

17.0&3 
17,787 
8v72fl 
i ^.130 

^381 

^740 

1.207 

ISM. .. 

18!ll --- 

iftiti. . .... 

11.350 

1,800 

12*907 

11^090 

\,m 

3*000 

DOO 

G*aS9 

i.niG 

Nil 

6.07S 

ISW. . 

i8ai.„, ._ 

iftij. 

IStU. 

18iJL> . . 

is8a..._. 

13BI.. __ .. 

\m. . . ...... 

180fi. ... 

1^" __ 

... 

ISKT .. 

im.. ... 

18S^> .. „ / 

law . 

ISSFi^ .. 

IWK 

ISOl .. 

leff.’,, __ 


cinutiu. Ontario— 

The production of gold in Ontario in aecording to the hg- 

urea pubiiahed by the Ontario Bureau of Midos, was i229,S28^ 
a slight falling qE froin the productian of the previous year. Over 
$100^000 of this output waa obtained from three mines in the town¬ 
ships of ^iarfdom and Belmont in easterd Oatario, the baUuee beiag 
derived from about six or seven minea in the north-west em part of the 
province. 
































qchiLL l or hikes 1!>7 a 

of production ^Lnce 1^S87 are given below. 


T^le ^ 

m 

Precious ^Iwtals. 

O itOr—OsTARTO ;—Asxctal Productios. 


t 

Calc!fnd*r Year. 

^Oiinw. 

Flat. 

Vffllufe 

18S7,.- .. .... _ __ .... . 

IftS , . 

327 

8 8,760 1 

im _ ...... . ... .. .. 

.. 


.. ..... ,, .. 

. ..., ... 

97 

3,000 

]'803 .. 1,!.. 4.. 

m 

7,US 

Ifl93.... ... ... .. 

708 

HC37 

im .... ... 

b»17 

8,015 

3D,83J 

U2«320 

im. .. H 4— . 

1896.,,,,..... 444.4 ,, _ 1 

6,5(3 

115,000 

IB97 ... ... 4,..J 

0;L68 

188,201 

isss . ... .. 

12,804 

265,889 

1899 „ .. 

30,305 

-131.691 

1900, ... .. ..! 

14,383 

397,495 

1901 ..... ■ 

i ll.OW 

344.837 

19013 ... .1 

IbllU 

229,8^ 


* CAlcut&icd fram the vmivLv At tliEi ntr uF W par 


N0HTJJ-\t'£aT TEaBITORIR^. 

The production of gold from the placer workiogit of tha Yukon 
district in 190^ eetimated as it waa during the past few je^rs^ on the 
ba^ie on the receipts of Caniulian Yukon gold at United States mints 
wag ^H:^500j0QO. 

Tbifl ia somewhat higher than tba value on which royaltj was paid;^ 
and also more than the Cnstoms department have record of os baing 
exported. 

The exports from Dawson and White Horaft of which return* were 
received, amounted to a total of abont white rojalty was 

collected on an output of SI2,018,561. Due allowance must bo made 
however for gold which escapes the payment of royalty, and it must 
also be remembered that for tho purposes of the royalty the gold is 
given a nominal valuo of 815 an onnee which is probably somewhat 
less than the average value of the gold obtained. 


^riTAiH, 

Gold. 

Ontarick 


Tfrrtitikrip*u 
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umyoatfjAt st'Rvmr cakada 


Fmaot^ 

AIitala. 

Ncrth-wt^t 

TprritBrifik 


TaKLI 0 . 

PKi^lOLA M^aia. 

OoLD.—Nomn-wasr TiKHrmsixa PmoDLffrioM. 


CilrasdAr VeMTr 

i 

Ynktjn l>iEtLnct. 

ii I 

! Bukfkt^hetfmD River^ 

4 

t’int. 

Vid»K?. 

‘OuncMi 

Pine. 

VftJue. 

1 

1 



8 


a 

18S51 






4,m 

100,000 



... 

3,387 

70,000 

m 

2,100 

I BRS, . , 

hm 

•lOpOOO 

oa 

1,^ : 

18R^.. .. . , 


IT&^OOO 

0^ 

£0,000 : 

iftia .... 


r,^m 

104 

4,<»0 ^ 

leSL. 

i;g3S 

+0,000 


^t,500 

. ... 


aF,500 

m 

lo.eioo 

iteKt.. 


17G,000 

m ; 

[^,040 

IfeM... .... 

6.W 

1^,000 

TO-e 1 

lapOtn 

imK.. .. . ..! 


m,Qoo 

2.410 

00,000 

I8JF.. . . . . . . . 

l-t&]4 

500,000 

2,001 

rAOOft 

iftn; .... 


2,000,000 

Sp410 

50,000 

laws..--.. ...... .. 

43a,7l3i3 

10.000,000 

1,300 

26^0^ 

lew*.. ... 

TTiOeH 

tO^OOOpOTHl 

720 

15,000 

im .. .. ... . 

1,077,640 


042 

5,000 

19D1 .. .. 

^o,as7 

18,000,000 

72$ 

11^000 

l«l»... . . . . . 

70i,!500 

14,000,000 

m 1 

10,000 

Totnl.4^_. ...... 

j,i(ia,5n7 

ei,813,.'i«0 : 

n,173 j 

1 

: mtif. 


^roni fht v^luir li tbd iiit« H>r $20 jIiT i#r uanpt 


A 8t4ite[not^t compile in the Timber And Minus brAnch^ And pabliah^ 
cd ID the report of the Department of the fnterior showing the total 
gold produelionf the U^tal exemption^ the total amount upon which 
thft roj^alty was calloeted and the amount of royalty paid» as shown by 
retui'M from SJay Ist^ 189S, to JDne30'bhj< IQClp is given below^. Oompa- 
rifion with 'Table No+ 9 will show that qoits a large proportion of the 
Yukon output escaped the royalty dues. 















































flECriO^f 0 F MINIUM 


m ft 


MoiffTH, 

Toul 

Gklld Bfod^to- - 
tkCiD. 

TutJkl 

HoyjJty 
Oolle^ed OIL 

Edj-iJty 

FxN, 

FitEi’IOVrt 

SlTTAtB^ 

liiM. 

Tcrritort«^^ 

rm 

AliJ .. +.X-.. 

1 ........ .. 1. K ^.... 

1 

9 1^tB. 1 

U,1!TT 00 1 
3,037,49c 30 | 

S 

n@M 00 1 
343,8fllJ 00 

^ cU. ' 

34,437 00 
ap 

S t-^td. 

3442 70 1 
36^,850 12 

1 Tw» ifsonth*. ..— 

3,073,773 30 | 

m,™ m 

2,732,026 20 

27^202 82 

H 

AnifVlMl, X . + . . - r , r . 1 

ftvptj.tnber. _ ^ ^ ^ i, * 

00 

mm M 

2S1.547 70 
IS^GGO m 

@,710 56 

m 

no.ooa 00 

00 i 

£;4t»00 
2,91^ Oft 
00 

TS3pftl!i W 
2S6,04S 60 
isr.Oftr 7ft 
11,173 m 

im ^ 

e.0S6 56 

79.^1 80 
S!i,AI>l 55 
18,-00 75 
1,117 Si 
las 95 1 
80<) 55 

OowW. 

No'fc‘<?mbcr + . 
I>wipber ^.., . ,,,.. 

mOELllllM . . . r - ■ • 

issa, 

JUDlUiy. . . .... 

1 Ffitini*Ty - - 

I ^IdUCb .... ... 

1,003,051 !M 1 

345^672 00 

lpSi7.(0 00 

l2Bp707 97 

0,553 73 1 
4,969 39 ! 
15, -131 40 , 

m,m IB 
6vWM,3@:3 BB 

JpTlH to 
02 4 W 
00 

ia.400 00 
lgO,703 00 
1A4&,C22 03 

I , 76s 76 

4p344 20 

II, 470 40 
■.^ *89 37 

063,903 1ft 
3,215.660 SI 

ITS 04 
424 41 
1^147 »S 
2p843 02 
28 

Sftl.iW 02 

siSy .- - ...... 

June. .. .f.=.. 

1 Six ntonthi. ... .«^ 

July ^ = 

Aufiitt- ^ ... * - * * 

Scpt^imber. .. 

Oetubar.. 

^OVf^vnbcT .. , r , 
J>t-eembcr. ......... 

Sin nKiiLtbto 

il3m. 

JonU*fy. .. . 

FHirufcry.. 

i Mp.'rth 1 ,--■-■•*..> 

5 970,631 «* 1 

j t.32H,0@6 02 

1026,546 04 

462.654 40 

384,305 73 
l,511J0e 96 
934^07 09 
371,947 93 
170,6^1 49 
94,531 76 

ailp7-K.l IS 

flO 

oa.^ 02 

^ 48 

ai.070 20 

1 45&pft34 m 

l,209p!Ma SO 
737,423 10 
300,084 80 
147,611 00 
Ji2.6Ki M 

45,382 40 
13U,LiOO 88 
73,710 31 
30.808 46 
H,7S1 1ft 
ft, lit* jy5 

i »,f43,OOi>S3 

@22;4J32 n 

2,011.438 10 

201,143 Bl 

1 iaitTo'Gi 

I vi&m 23 

.' B^4,SI^f^70 

Ttf^sWiCSS 

I 6,0fi9.n0(H 

1 

i 

■ ii>’aa3'2j 
43,500 as 
21,067 so 
OS 

1,273,137 01 

1" **^!610’40 

fH,40r 00 
38.171 00 
483^323 SO 
3,797.572 10 

5,446 70 
3,817 10 

1 4S,32t38 

1 370.767 11 

Ajuril ... - .. 

1 .. 

_ June,.., ^ - . = 

Six. tDf)ElliliLr'> 

July 

A^^EUflt ..... + 

Septemljer. . ■ = =. 

Outolwr-, ..r +..-. 
^OTBCpbtP. . n .. 
l>«:fmbftr. . 

Six monthfl. + + «■ 

.j 0.4163,603 91 

1,009,381 01 

4,3110,28] OO 

430,4318 10 


.. S,!M4i,44fl 64 
. 1,364,643 88 

. 1,912,731 46 
S7S,1W1 » 
63,1^1 79 
14.5SS 47 

, 410,399 99 

137,500 CO 
91,100 09 
441,000 414 ! 
38,000 IK> 

]pEl36,040 m 
IpSiO^ll&lO 
CK!l,630 00 
338.900 17 
, 25,001 TP 

H506 4" 

103^707 
I2lp0l4 81 
oilKJ 43ft 
3lp772 7» 
2.&00 15 
1,450 iU 


. 5,170|994 70 '| 717.490 M 

4,453^407 08 

443,52tt OS 
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O^ljaClCAL S[J&V£V OF CAiSADA 


MeTaLh, 

Gm. 

Nortb-Wft,t 

Tern^iofl. 


Brituli 

■CciEural»ix 



Total 

fiwM Pmduc- 
tbn. 

ToLAj 

KxMnFtkm. 

1 

Rciyaltj 

1 Dollccbed Oft- 

RoyflJty 
, Pwi. 

1 

1 

1901. 

9 otB. 

$ CtA 

3 CtA 

3 eti. 

JftiiuAry.... 

Frarmrv . .. 

Mftrdi . 

^tino. ,....j 

2ti, m 

13LG51 n 

3,665p01B Tl 

10,000 00 
10,000 00 

Q>,ooa 00 
40^833 33 
Ipl41,e33 ^ 

SI 

S3 

11,161 01 
fiaiSO ^ 
113,119 or 
41 

1.332 66 

2,-132 34 
1,110 S3 
6,013 03 
10,r38 39 
126,960 06 

Siji moiiBift .I 

aOPljas 03 

1,S10,1B6 63 

2, 731, <a0 OS 

110,104 30 


The totals of the aboi-a items for the fiscal years ai« ae follows j— 


FiHal VeiArr 

Tot&l 

; Gold PkMuic- 

1 tkio- 


Hoynlu- 
OolJectM Oft, 

Rojmity 

Pi-iei, 


8 

' 3.073 77.^ 

t 

sHhi g -i* 

0 

2,T3a,ffi2S 

6,882;02S 

7,307,720 

7.S3e.BSJ 

a,3fi7,225 

$ 

. 

3899..,,.,,. ,,, 

1900* . 

9p!H>9p-MU i 

9,1P2,0S3 

9r5fi6,»#0 

1,609,667 

■“Ai 

273^292 

m,'2lS2 

730^771 

331,43^ 

I»1 .. 

190(2 .... 

i 

1.927,666 

1,199414 


Columbia. _ 


The total value of the gpUl produced iu this provioce in 1902 was 
$9,9^1,409, being ad incrense over the productiou in 1901 of about 12 
per cent. Nearly $1,073,140 or 18 por cent of the whole was obtaineiil 
from the placer workings and $4,888,269 or 82 per cent frcm the lode 
miaefn. 

Statistics of the yearly production of this province since 1858 are 
given in Table 10, and detailed atatisbics of the prod action bydisr 
tricta Am fihowzi in Table ] 1, 

The Provincial STioeralogist in his report to the Minister of Mines 
for the ProTince, gives the following sumuiarUad description of the 
progress made La gold mining in 1902, 

/’facer t?of-/ Jfintng.^The placer gold output for 1902 was $1 073 
140. an mcreasa of $10^040 over the preceding year. It is to the 
small partnonihipa and individual miners that is dne, not only the 
present increase, but the prevention of what promised to be a seridns 
deficit, inasinuch ae the large companiee have this year madecompara* 
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tiv&ly poor outpuUt for renaort^ later. Aft &n illostration of piuhiUkt^ 

this fact, tbe Gold ComniiaftjDiier of AtLiu reports that out of a total 
mm on which royalty waa collected of $261,9^5, ^ome ^100,fi^2 was 
produced bj the small or iadividual CLiTioeni% and only some S71,lS2 Bpiti»b 
was produced bj the lai^ercompaijiesk. This statement iftoven stronger 
tKiaa appeivrs on the face of it, inasmuch as it far easier to cbHect 
royalty from cotnpanica, and it IS highly probably that aa nmcb os 
$100, (XXI produced by indUHIdiials escaped taxation. 

^^Thift is also equally true of the Cariboo District^ for in the Omineca 
division only smaH ooncorns were at work thU post yoar of 1902, yet 
the output of gold was about double that of iDOl, In the Cariboo 
dii'ision there were produced some $G0i0tK) oFpr the previous yearp and 
ihU amouiQt h certaltily due to the email concerna, art tho big coinpaniei 
made little production during 1002. There is in this division^ however, 
a number of small companies or partnerships, the pOorts of which have 
been very successful during the past year. In the Quesnel diviftioi:i m 
which the yearly ontput is chielly made up from the product of one 
or two large companieSp there has been this year a decrease ef about 
$80^000, duo lo the falling off in production of these compauies^ while 
the product of the individual miner remains about CDnstant'*^ 

Tails lO. 


PsifCEPL's Mktalh. 

Gold,British 0>c.fmiita .Ansual PROisrcTioje, 


GaIlisUh Year. 

VmJup, 

C Blend IT Year. 

Yalue. 

ia.WL,. . . . .... 

8 7Uri,{iQ0 

m\. ... ...... 

1h04B4S7 

18»p, . .. 

1,015,072 

2,238,Ma 

1^,.. . . ... 

054,0^ 

' i«eo.,. . 

im. ..... 

1801 _ ... . . 

^008418 

1884, ... . __ 

736,185 

1«M.. .. .. 

1803 . 

8,818,588 

8,78a.850 

8.401,20& 

1B85 .. .. 

lass.. . . 

Tl 3.738 
mosi 
636,709 
01^781 

1884.. K. = . - 

1I5B7.. ... 

1885.... . 

iBSfc,... ..1 

1888 . .... 

2,862,100 

iBftSL...*.., .. 1 


1887.. 

2,3T2,ST2 

Iftso._ _ _ 

494.4:56 

420.811 

1888.. 

....... .. . .. . 

1880... 

hm,m 

.. .... 

390,525 

im.. 

hm,m 

188a.. . 

379,5.'® 

187L . 

1,790,440 

1^ . 

m530 

1872... 

1,810,972 

1,^740 

1 im.. . ... = .. 

1.206.854 

J»73. . 

im.. . . .. 

l,7Efi,3a6 

2.724,657 

1874,. 

T,S44,8L8 

1807. .. __ . . . . 

1875,. . 

2:474,904 

1808. . ........._ 


WO,., 

1,788^848 1 

1809 .. . . . 

4,202,478 

1877,. 

1,^182 

im .. .. 

4,7:i2,10fl * 

1878.. 

1,270,204 

1001. . . 

5,m7(6 

1870., .. . 

1.200,<»8 

1002.. . . . ' 

8,961.400 ; 

1880. . 

1,013:827 
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SUliV'IST OF CANADA 


PKlXlOt'H 

ittTAT/i^ 

«oM. 

UtSii>h 

C^ilumliiK, 


tAfiLE 11* 

FlU^CH^fl MlTTAlli, 

youj t— Birriiiii CcpLL'MBiA.—Pjh>i.‘iu<iTii5!i nr DifliTPicrs—IWKL 


DiMTnictm 


Ctkrfboo; 

CATiboo diviikin , 

Omiacca , ^\ 


CikMMHr: 

Allin L(ikjt*'d(vi«ba3 .. _ . 
jXJI Other dirnkm^ . . , 

Eut Ka>t«nih7; 

Fort diviib<i ... . = 
Other ctiTiftiTBi ..,, 


Wert Kootenfi^ s 
Aiiuwortb diriBlon. 
Nelsoti H 

Sloan 11 

TWI Crwlt \r 
AU divbkKUif 


LilloovL 


YAte: 

Crnisd Fesrbi Ac* * ^.. 
SimiUnmeen diTukun, 
YiJc .. . 


CoBE% othvr distiicta » ,. _, | 
TatjJ .. 


GfJLU^ 


OuncciL Vfclue. 


! 


17,000 

2.0M 


30,000 

sm 


i,iya 


lOft 

1,^2 


aw 

13.T 

2,360 


^^7 


Sifo^ooo 

100;00u 

40,000 


400.000 

IC.CO0 

33,000 


2*EKK> 


5^000 

3pTOO 

4?.00O 


1,073^140 


GOLDk 


Oqncttt VaJin*. 


10 


4"4 


16 


6 

25vU0 
102, V40 

m 

m 




ti 

4,70i3 




393 


9,7S7 


331 


103 

610,146 

7^2S7 

3^351,556 

ia*477 


SFS,!^ 


124 

00,613 

4,386,3011 


Afi to tlio plooer goW output of tho remainder of Ut# provioce it h 
ftEmoht exclnaively produced by partnerships or individuals. 

“ Ilydrauiidtiff.^Th^ past year has not been a ^uccoesful one for the 
bydmnlio muier,, from causes entirely beyond the control of tuan. For 
instance, the largest hydraulic company in the praviriea^ tho Consoli¬ 
dated Cariboo^ tliis past year had only water auihoietit to run 66 days 
and to uLova 630,442 cubic yards of earlh producing 86l,39i^ in gold ; 
while the pteHona year there waa water for 104 daya^ and 2^420,288 
cubic ya^a were iunve^l, producing 8142,274 in gold. The waterah^d 
from which this wat&r was collected waa the saute as in the provioiifi 
year, and it is simply a case of insufficient rsiitfall. Tho rainfall for 
some three or fonr yeare post liaa been getting less each year, although 
it must be pointed out that this elate of affairs is not ejtpected to eon- 
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tinue, for seems that sucli occ^rrsticea ron in cycles^ ^nd that a ppijfip-.irfi 
perlixi of greater miifall is now almost due. TIse output the a, of ^itcK 
a oomp^ny as thia, with a ghea plmt^ a&ems to be Terj nearly in direct G**W- 
proportion^to the precipitation on the watenilied, ■ 

" In the Atlin district, the report of the Gold CoiifimiBsioiier na to 
gold proflnced^ indicates that the hydraulic companies have not yet 
really settleil down to bn^ine^ and the hope entertained of a largo 
output from this qaarter U again deferred for another year. The 
Hiibert creole company's property, in the Tdard mining divi&ion+ 
gave promise this year of being a ccnsidemble pctKlnoerj bat this hope 
wflj? fruatr&tod by a tremendous claysUdc* which practically buried the 
pit. This slide has now been removed, and the fiold should be reci>vered 
next year. 

** The auriferous black sands found on the eofl^t at various points, 
have not been prodnctlve this year, for reasons unknown. 

“ —Dredging for gold baa not received the usual amount of 

attention this paet year^ only two or three dredges having; been nfc 
work. On the Quesnel a prospecting dredge was opemtod for a por¬ 
tion of the year with go^ resultis but msdo only a sTUall output^ 

Another dredge ift reported to have been prospecting on the Thompson 
river, with what results ban not been learned. At Ljtton the old 
Coboldick iltedge has been working- Here Mr. Turner, the director 
who was sent out from England to investi^to for t!:o company the 
working of the dredge, mEuIe the dlacovery thaf^ of the gold dredged 
up from the bottom less than 10 per cent waa recovered on the tables^ 
the remaining 90 per cent, going off again with tho taiKnga* although 
the gold-saving appliances On this machine were about the inOdt compluta 
of any in British Columbia. It Certainly appears as though here is 
the (Xkint of failure in moat of the dredging operutiona in British 
Columbia^ and the realisation of thii fact should soon lead to tho 
removal of the difliculty, when, only^ will this industry become the 
j^uceess which the conditions seem to warrant 

Lotle GM J/iwifiy.—Lode gold miiiinig bos this year msile a produc¬ 
tion of $4,S88,369^ lieing an increaso of 5539+G6& over the pre™ua 
year, or about 12| p^r cantL This increase is attributable to the greatly 
Jneressed toanage of the mines of Trail Creek and tho Boundary. The 
Incr&aaed tontiago lias brought with it lower values per ton of ore 
ruin d, but this has lieen more than compeuantod for by tho cheaper 
Hmoltfiigt mining and transportation rates thus rendeted possible. Gold 
is tho only metal whidi may hope to cs^pc the fluctuations of ihe 
market, and it U the gold contents of the Ore that baa enabled most of 


2C4 K 


flravBT or v^y^DA 


FHjftnot'rt 

Metalk. 

GM. 

Britinh 

Coliunlkia, 


flur copper mines to conMnnc production in the Uce of a 27 per ikdi 
drop in the price of the Latter metal. 

** The proda< t of lode gold inining la BrltiBh CoLumbiu hA^^ ebown the 
steadiest and most regular mcrea3e,aad this product is the most valuable 
which the province has* Tt can, however, not be classed us a separate 
briiuch of the indaetiy of mining, inasmuch as the gold is mostly found 
in combination with other metals^ such $m copper Or silver. A certain 
amount of thiji prciduction k derived from stamp milling, &€, but 
it is chiefly due to smelting.^ 

“ Approximately the gold has been derived as foltows :— 

DirectiUABltj^gof mpper-ijold otLn.., ... 

Combteed amiJgaiiiatiDD and cnnce^ltmiion . *^, G55(,3t2t 

S4,aSSv2G!0'' 

Tlie following tables show the production of the Rossland mines and 
illnstrato the average results attained during the past nine years. 


Nrr PftonciTiov pip Sheltis RerrusTiN, 


Vhh-, 

Om, tetuv 
'i,000 iw 

i^oH ^ 

1 

Hlltcr, ot 

1 

Or»iii^vr. Ibo. 

j f 

ViJtifc 

1«M .. 

1,850 

a,733 

5,357 

100,220 

8 75,510 

1895.,. . . 

w,m 


46,702 

S40,43J 

702,450 

IflM, . 


55,275 

80,285 

1,530.035 

1,243,360 

lew.*,,.. . 


07,0®l 

110,068 

1,310,580 

2,007,280 

139S. .. . 

lll,23J 


170. KH 

5,23^011 

' 2,4;0,8U 

I30e. -- 

mm 

H32,97G 

185,518 

5,093>885» 

3,23&,080 

. 

snT.ticte 

i 111.02^ 

167.378 

3,071^865 

2.733,300 


283,860 

] m,m 

070,460 

0,333,446 

4.621,290 

im,.. .. 


162^146 

3^J01 

11,667,507 


Total... 


7S3,Wi2 

S4M,WS 

w.^A,eiHii 

2:^072,500 
































la&ALL-J 


Ol^ 


205 B 


Avkrage Net ^eltir RnTRirH or Aotcal Yitcld kkr Tox. 


YwiTr 

Gold. 

8 ilv«ir. 

Co|3|wr. 

Vuli^, 

1801 .. .. 

im .. . ..j 

ISWi..,. .. = 

1897. ... 

um.. -- 

im... ... ... 

ISttJh. __ ........ 

OuaceB, 

1 2-00 

1 1-60 

1’45 
i 42 

■m 

513 

4o; 

M32 

lJUEK«fl^ 

2 ’ao 

2'41 
2-S4 
im 

1 54 

1 l>7 
TCO 
3 4 34 

1 133 

Pes kdL 

3 86 

2 10 

2 06 

1 1^33 

2-36 
rfis 
"47ti 
1^470 

1 1-770 

$ CtB. 

40.60 
35.07 

33.60 
30 43 : 
3340 
IS.70 
12.53 
10 31 1 
14.6S 1 

190! . .. . .... 

1902. . . . .... 

ztTfra^i? l,242^9f*& t-ORA.., . 

6$1 

ITflfi 

1 -^ 

1 

IT.7ft ' 

1 


31L VEIL 


Silver orea are wlacd ia Qaaada m tbo provLncea of Quebec, Ontario 
and British Columbia, and a eertaio quantity ia aIro recovered 
frem tbo plioer gold foimd ia the Yukon dlatricty The total produc¬ 
tion in Canada in 1902 was 4^291,317 ounces^ valued at S2^23S,S51» 
or a decrease from the ontput of 1901 of 1,24T|875 ouncca^ or over 32 
per cent. 

Statiatica of the production of silver aiaoe 1887 am ahowo la 
Table No. 12. 

Taii£ 12. 

FREnopft JitTAUii. 

StLVKB.—AXMTAt FHOnuVTIOX+ 


a ' 

ts> 1 

-< 1 

K 

a 

< 

O^rTAHiO. 

QCRBBe. 

Hr4T1KII 

COU^lFUlA. 

OaUCM. 

ValtJc-, 

Uunoea 

Vilue. 

OiiiicetL 


1687.. 

1633.. 
18^^.. 

1800.. 

1301.. 

1393.. 
18S3 

203^064 

181,600 

153|7XB 

m,m 

41,8^ 

«13«,504 

w^bm 

lOOltOSQ 

iao,o]€ 

3^4251 

8,030 

j 

IAS,388 
148,317 
, in.Mii 
188,S84' 
181,01(1 

|1A<>00; 

140,425 

139.012 

170.436 
i m357 

165,113 

126.436 
53,330 
5^369 

; 40,012 

; 43.no 
43,fiyi 

17,690 

79,780 

53,192 

1 70,4^ 

1 3,3DG 

! TTiieo 

«1T,301 
T4.«)8 
48,787, 
"8.688 
8,888 
87,S9&i 
1 iu(!i,oav 
. 4.0,219 

978,680 
S,102,881 
a,S7Si38fl, 
«ii00lTti8 

vm.. 

1395 ^ 
18W„, 
1B»7.. 
1890,. 

- + 4 I 4 fe + T 

+ » r ^ 

jl,005 

es^ooti 

101318 

81703 

7«,000 

80,475 

74,032 

7«^379 
l,496v522 
3,135,343 
Ba472.971 
= 4,292,401 


TctTaL- 


Ounceu. ^ Vftliw. 


3*56,083[|»47,^1 
437,2X!: 41%im 
^7&3 

^ 272,1^} 

mi2s 
1,^2^ 




h5ta270 


^im44&3,333^39fi 


PBEClOtrt 

%fxTAU9. 

GiM. 

Britii^h 
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SOT s 


i 

I' 

18^. 

■ 1 

IWU. 

1001. 



1 






OimOcts. 

1 

Viiliw, 


Value. ' 

OLin««A. 

V'aliie. 


, 4i>,m 

1 m.m 



i 

1 

1 

1 41,-m 

^.440 

Oatin^c....+..r 

90^000 

]S(>,S&£ 

Ktl^fiGO 

09,140 

151,400 


Vtihoii dutrict. 

^,000 

m,m 

390^000 

17T,85T 

mm 

114.053 

' BrithhOal^faia 

2,939,413 

1J51»302 

a,96a,i76 

2,42rjJ« 

1 5.151,333 

5.030,711 




im229 

2,740.38? 

■ 1 

3^29^354 


Piioviscjc, 


jeo^. 


0UELH«. 


Vftluf. 


QubW.h.^ . .*c = ,. 

Ontario... ............ ....... ..^.... 

Yiiki^dintrict.,... _.... * -.....,*, 

Hnt^h Colunibw... -- .... . 


j ^s^,aoo » 22iica 
lAOOO 75.€33 


IS.%900 


4.2&l,317 




J,2a3,35l 


PMfecior^ 

llVtALi^ 

SilvtT. 


The greater part of the silver produotion siooe 1894 hoe been 
obtained from British Columbia, the proportion m 1902 beiug over 91 
JH.T eent. 

The output from the provioce of Quebec La represented by the dinaU 
muount contained in tiie pyrites ores lumed in the viclDity of Capelton 
in the Eastern Townships. 

Id Ontario the West End Silver ^lountain MinOj. situated soutb- 
wost of Port Arthur m tlic Thunder Bay district^ is at preaoDt the 
chief producer. 

The productioD by district id British Columbia is ?fhown Id the 
fo'lowldg iablo i—- 
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SUHVEY OF Q AN ADA 


FlW'luuri 

M1TA141-, 

8il 

BHtdJili 

Cotiuqti^A* 


Tahls 13. 
PsKTiocB Mittalm. 


SiLVEH ]—British Coll'jima.—PRO orcrtcis ht OnmEicra 


UiAtneit. 

183JS. 

1900, 

1901. 

1901 

Cariboo. , + t^ . 

Onuotw. 

OaDHa. 

Onuoi;!*. 

CJctttOna. 

j 

CaHiar.... .... ..^^r 

Kootcaay Eael^ _ 

. 



324 

Fort St^IojdkViBioa .. . .. 

33,51^ 

mnt 

710,451 

IHQOO 

Otllvr cliI'iBMJtuj... . . 

i,fi2r 

2,219 

34,1^1 


Aiiuworih diviaiou. ... . 

2^166 

2e2.307 

324;&ia 

329,719 

XetKKQ M . ,.. . 

4^,4^ 

lOO.BTO 

377,107 

273,870 

SlocaiL w\ ........ 

1 1.8^1,0^ 

5^121,170 

2,370,359 

2,223,810 

TrmLJ Q^k ■( . 

1!^8IS 

107,37^ 

90,410 

370.460 

. mioi 

Othsrdmakiiiia... . « ... 
Yflle 


133,774 

241,0^ 

OKtyoo*divi*ioii. .. 

Sim dkaluoert ...... «+«, 


112,140 

241,4B9 


YaJa . . . 

47 


74 

T4.4W 

543 

121,511 

Cout and oth«r HiidnCtA _ _ 


Totaia, r. + .. . 

%m,4u 

3^963,175 

101,355 

S.917,97? 


CoToparicLg cho output for 1002 with tb* prevluuB y^r, it will bo 
neeo that ouArly ov^ery cUviaiou witb tbo exception of tbe cooGt district 
has bLo p^ n a falling off* tb* naost notable decreases being in tho Fort 
9t«ole diTiflioa of Ea$i. Kootenay and in the Nelson and Trail Creek 
diTisions of We^t Kootenay. 

The fonowing tables show the output and average yield per ton of 
tbe Slocan mines for the ps^t eight yeara. 


Kkt FHonrcTicw rKh ^milter REnrnAU 


Ywy. 

Ort, Tuna, 
2,990 lU 

Jiilver 

C1& 

L«id, 

Iba. 

QflW. 


1895.. . ««.. 

IftWt __ 

1897, . .. ..« 

jflaa . , 

1830 -- ... 

1900.. . ....... 

IWL .. 

1902 ., . . , 

Tn^ia .... .., 

9,511 

16.560 

38,567 

30,691 

21^507 

25,030 

25,498 

21,153 

lKl22,r70 
l,!i5i,258 
3.6I1.2S7 
a^06B,G43 
1,391*025 
2; 131,170 
^278,250 
2,2£\8l0 

9,li65,S^4 

18*175,0(74 

30,7O7JO6 

27,063,B«S 

19,m9l9 

19,f^745 

15,025*759 

13,651,144 

3 1 
162 
198 
GO 
14 

5 

^4 

m 

31,045,990 

1,854,011 

3,280*690 

2,610,953 

1,740,372 

2,oea,£wa 

1,»G5,752 

i,e&8*a27 

1 1S4,™ 

13,290.2^ 

150,316^254 

1.027 

16^O70,0(^ 
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Yiau^ VHM tos. 


Vrttf. 

Silv4-P. 

ValnCiL 

189.*) .. .. 

1806... .. ... 

nw.,* ............J 

isaa .1 

um. 

ISOl. -- . J 

1U02... _ 

AT^nuMforFiiAi 1 

1 llJUO™, 

lie 0 « 

loe a « 

1 100 0 . 

i 87^9 

1 ^ . 

lovi „ 

4&-7% m 73 

44 1®! fia .36 . 

^'1% mn 

^ ^ ?».8r 

29-5% 1 TS.Ifi 

32 a% ! "c.oo 

td»r 

; *3 4ca 

' s wrsf 


^ Tb« v*lue of sUver ovm i-^ported ia given in T^hlo 14, ra foUow^ s_ 


14. 

PKECiOt^H ailLTAm 
3i£.VEK.^£LtPDim or Ork, 


Caleihdur Ywr, 

ValnK 

Cali^ibr Vedr. 

Value, 


20^,284 
213,008 
312,lti3 ! 
JO*, 142 , 

ae,uss 

!Bfll,781 f 

189fv ^ 

2.in.s&a 

;S570*3!H 

2;iKffi.?77 

1pili23,!K)5 

2,^41,872 

2,036,727 

1387. .. 

l!WA .. 

1889.. . .. 

1830.. __ 

1991 . 

1899.. .. 

\m .. 

.. 

1897...., .,,,,.., 
isas........ ..„j 

1833 . . 

J9ft0.. __ 

IJBL, . 

ifKia. ..,. * 

iw.,... 



PYRlTErf. 

Th 0 productioD of p>rib& in 1»03 roaobed b usUl of aS,Gf 6 urns 
valued at $ 138 , 339 . The greater part of thia output repreaeuts ^tihe 
product of the mines of the Euitia Mining Company and the Nichole 
ChemicaL Company at Kuitie and Sherbrooke in the iLiatem Townaliips+ 
province of Quebec. A small quantity of iron pyritos is nuned at 
the Jarman mine in the tovuahip of Madoc^ Hastings county^ Ontario^ 
and IS includcfl in the-above totmL 


PajecML^Ti 

HilviT+ 

6riii«li 

OJumhi*, 


PvaiTfe^ 







































PtRiracH. 

PrMiuctiiits. 


IrapcvrU. 


-10 s OEOLWICJII. St:EVEV or C\yjiDA 


1. 

PTETTia 


I CnJL'ndAT Ymt, 

T{)fu. 

S.att)Iba. 


am . . 

43;mie 

1S3,077 

. 4 >4 » + r ^ . . . -. r i . . . . ^ . , 

, 

maw 

M Wa m +'ria'E'-»aBBiBvii . 

. 83,470 


llWft .. ... . 

?a,m 

:507,2S2 

ISftt....... . 

4&,lSJ!r 

l^UCl 

I't^l - . . 1 .. . .. ^ ^ - i'^.Tirn.j 

1 C7,731 

Affl,l9Ci 

: iK>a,.. ,. . ,, ' 

! 8»,77o 

179,31(1 

■ 18S3. .. . 


17^8^8 

1894 . ...... 

‘ 40,S37 

m.&Hi 

18*'...,-- ... 



1898 _ „_ 

\ 


1807 . .. 

saoio 


1898 .' 



ISMi . .. 

4^mi 

110,741^ 

1AG,1&I 

' ia» . 

1 19i>l_,. . .,. 


1^,B44 

1 J7iy2 . 

3a,6ifl 

138,98^ 


Tifiiia, 

Ptpms, 

Tsfrrsim : - Hrhirto.ve A^Lt Guvm 


yitcdl Viraj-, 

Founctj. 

Vftlnr. 

I88i) .. . 

It77rr,-li^> 

« 

27,4i?l 

1881 .... 


33,950 

1SS2.. . 

S,37.".,H2] 

4u,329 

1883 ... 

2,336,035 

38,737 

im... . 


37.463 

i8an.„ . 

a,2*6,936 

%,(M3 

lasc .. 


43,65] 

1887. .. ... 

3,mi,&44 

36,769 

iaa?i ... 

3,04^612 

35,816 

■ »■ - + 

^427t51i> 

34,(lit6 


44 446,799 
3,961,746 

44,376 

1 i»oi . 

46,351 

wsw .. 

4,76l>,769 

67,(Ki; 

ltfB3 . . 

6,361,203 

77,216 

IflW .. . 

5pWfi,403 

61.566 

.. 

4,900,235 

88,066 

, 1 SO 0 1 . 4 . ..... h 4 . 

0,064^90 

M073 

tlW. . . + + .^ , 4n, 4 .^.4. ....... 

8,(172,751 

67,no 

1888 ... 

IBSSt .... 

38,(^p796 

24,517,030 

373,766 

265,709 

19W ... „ 

21,13&.G66 

216,433 

1901 .. 4 __ 

33,e6«,G5l 

m.m 

1902*. ....... 

24,64047% 

2S5,m 


*BnmMtjj4ip^ crado, or ui tuTI Bohj, yi»ljdiiiF in 
TvW w Ikrur. iJntc.;^ frw. 
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8ALT. ^ai,t, 

Tb« productian tif salt in Ontario in 1902 from tho depoaita in the Prudnctiim, 
counties of Lunhton+ hUddlesaXp Karon and BnicOp raached a 

total, ftcoording to returns from opemtort, of 643^'5 ^nSs vaJaod ftt 
$292,581, exdtisive of packages. The total v^aluo of paokagfia uaed 
was 8109,757. 

AUhongh the production for the year under conalderation has been 
the largest recorded, the Toriation from year to year has bean compara¬ 
tively small, na a glanco at Table 1 will show. 

The output of salt in 18S6 was {i2;350 tons and in only five y^rs 
between that year and the present time lias tho output bean less than 
50^000 tong. 

Ontario ig the only province at present producing salt. In 18% a 
few tonH wore manalactured at the south end of Tjuke Winnipegoeig, 

Manitoba, but the indtiatry has not been followed up in this districl:. 

Small quantities of brine have oocasiomilly been evaporated at Plnoi- 
weseep, N,Br| and sold locally along the Itne of tho Intercolonial Bail- 
wuy, but these operationa have apparently ceawl since 1898. 

The exports af salt, which are of gmall amount, are shown in Table 
No, 2, Tables Nos, 8 and 4 show tba qunatilios and values of the gait 
imported. Tho value of the gait iinportod, on which a cuetoms doty 
is loviedp has ranged from 820,000 bo 880,000 a year, the value in 
1902 being 839^605. Salt imported from the United Kingdom or any 
British possoi^eion, or imported for the uw of the sea or gulf fiaherieSp 
is free of dntjp and a Urge proportion of the trade of eastern Canada 
is supplied with salt imported under thia class. The quantity imported 
duty free in 1902 was 119,324 tonst valued at |0S5p929< 
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Hjilt. 

hV^litctioiL 


Kx^-^rC*. 


TahlI 1. 


Salt. 

AsSI'aL PlOIHtTCOS. 


fTKlhiiHlu- VfAr. 

< 

Tonn. 

1 Vftlur, 

.... .......... 

« 2 .a» 

B29T496 

Ift07 

fl0473 

186,394 

.. 

M^CKTO 

185,460 

u*«*. ... 


129hHT 

1 1 B9*l. , i. S 1 . + .. 4 . ..+ + 4 ... 


198,857 

1S9] ... ... 


161479 

,, ............ , 


1412,911 

I»98 --- 



\m —.. 



lase . 

52p3f7G 

W4B5 

1 B 86 . 

43,960 

100,693 

laarr. . ... . 

&1,343 


iws ... 

57442 

248,639 

1«W ... 


254,390 

190U,... .. 

62,^165 

279,458 

W1 .. .... 


!SS3,328 

19ft2 ... 

a4,m 

292,581 


Halt. 


I 

' CAlrofckr Yw. 

1 



lesj .. 

467,641 

440,311 

1881 . 

84^908 

44*627 

1882,...,.. .. 

181J58 

18*S50 

1883, . ...... 

199,733 

19.499 

18W,,. .. ..... 

lti7,fJ£9 

246,704 

16,391 

tSKfi - 1 , -- - - 

18,756 

isa; ... 

1S4,1H3 

16,886 

1887 .. 

1H*H5 

11,52$ 

1888. . .. 

10^351 

3.987 

1880 .. 

8,W 

2,390 

lB9t..., ,. . ........ 

6,606 

" i,fisr 

ISfil .. * . T X , + 


1,S7T 

18ftf. 

3tOQO 

504 

IKKix.*.. 

4,910 

4,639 

1*267 

1-894 ... 

1420 

IBS5 .. 

4.665 

im 

1 IB&T. .. 

6,812 

m 


5,883 

1.190 

i 1808 . . . 

1 ?%2ffi2 

1.202 


11,266 

2,773 

lOtt'.,,.. --- 

37,663 


19CH.,,, .. 

39.2S1 

6,516 


9 . 3:11 

:i^758 
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FUfCal Y Mr, 

PirtkndA 

1 

FUcaJ Ymr. 

1 

Fotiibcb. ^ 

Valuif. 

--- 

138(P. .. . 

1851 .. .... .- 

LS!H. . 

im. . 

^m 

l8Ki, . 

.... 

IBH7 . 

lasa.. _ . 

1380.. . _ 

13^V .. 

T^m 

a,670,4L'5 

12,13$.™ 

12.770.950 

12,264VlJ2l 
. 10,413,258 
ltk,Bf.e.™ 

, 15,136,lrtfl 

» ,%gis 
6,3Sa 
13.31& 
3fl,223 
SSsMO 
31,720 

ni^l 

■ 3&,b70 

1 32.13G 

1 

57,iV» 

1391.. ........ 

18«i . ... 

1 ISftS. .... 

tm~ .. 

im . 

im — 

\m... . .. 

laaft .. 

1309.. ... .... , 

1SW9, ... i 

: , ,,| 

IM40iS27 
1^64^101 
21,377.339 
’ L^i.9OT,fi35 
$.498^401 
7.9S5L25r 
11,9V1,76B 
n,«J6S,7S5 
1UBI,463 1 
11,028,337 i 
1 ll,nSSp,n9S 

()6,ti03 

79,838 

53.338 
^,881 

38, €70 
32,799 

32.339 

[ 30,130 , 

1 : 

fSalt, DoiuSA, N- ... jBe, |^ir IfW Iblu 

JSalt^ ill bulk. . ,,,.,!rKs_ H 

ilk bftre^U or, 

• fiaakagi^ .. " 

tl3,7l*S,28rs 

fi44,sri 

i-102.102 

8!^ €27 
1,014 

13,Jfi€ 


hTO^OOO i 


Tailk 4 . 

iHPnima—S alt JKTT Patinq PL-rr, 


vuat^r^. 

I'OaDdH. 

Y«1lu- 

Fiiml Yfinf, 

?L4indii. 

VidlMfr, 

1880... ..... 

1881.. . ,.i 

1882 .^. .. 

1833.. .H 

im.- .J 

im .. 

I88fi .... ..J 
IBS7...... ..! 

1388.. . ...... 

1889 . 

1690.. _ 

1691 ... ...., 

212.714,747 
281,84a,filO • 
106,183,962 1 

1 240J47,U3 ' 

j 22S^,m 

1 171,371,209 i 

! 180,2Cft,fHB 
m^l2,332 
164,166^286 
190.34L8M 
156,400,075 

1 T!Kk401t410 

«400,1$7 
466,276 
311,468 
S6$,144 
321,243 
253^719 
259^359 
285,450 ' 
230,^75 
258,009 

1 262,291 
321,238 

1392.. ...... J 

1 1883 -. + 

1894 .... ... 

yws . . 

1896.. ... ... 

1897 . 

1636 . 

1699.. . 

190«. .- 

1601 _... 

1602*.. ..... 

201,831,217 
191,695,539 
16$,™,T30 
201,6&l,3€fl 
306,005,100 
215,844,484 
. 302,034,937 

183,0401585 
193,834,550 
, 2la,271r^ 

. ^<'^46.737 

1 

3Hfl95 
'WL4fi2 
338,300 ! 
332,711 

312,117 

29Qi€lO 

287.620 

2lJ6,25S 

339,667 

3fl5vfl26 


* SaIl miportod frau ihe XJnil^^ Kiagdom,* uiy BfitiFh pci***-*"*™, or Linpcwied 


for the DHi of the wa Or iJUSf 


FolloArin^ La a list of the chief produoerti of mXt m OnUiirio : — pffrjucrh*. 

Tho Cukodian Holt CoukpAoy^ Ltd., E. G. viot-'PrcAj Wimlnor, Out. 

Haginaw LumberuidSalt Co..... ......... ... .* ..Swidii-icb^ Ont, 

MocROtertt^h Bm\i CtK, LKI ..... ,, ,., - = Ont. 

Cvttri^ tCitteniiAal^r .,^ n f 

BorDia Salt , Ltd. _ .. . ... Haraia pi 
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r.mmoicAL scavet mp Canada 


Produft-r^ 


11^1^1411.4. 


Buy ALilla C* .,, , . .. Sajniit C1^x 

Cbvclud Luj^sb^r ^ S«1t Cd ... +^-. ■■ ** 

lOjirtofl Sldt VVcrk» hvir. C:, V, Moiriji. ,. _ -- WB,rurirlt 

I ‘uichilL 0^^ A. K. Had^im. .. . . .. ..... PArichDL «i 

i’^vtCT Ball,Workji Co., J. B. Cnrlinffr . £sel«r ^ 

HviudiJi Wi^rki^ ^. - - - - ^ ^ ..... HhihaU .t 

I . F. f Sdl^m a-n .. ^. . . ^ . a. ^^ . .... ...... ^ . , - St*foeth m 

HLirciti anil yiAniubci MilliuiE Ool^ Ltd., P. A. McGnw. 

S4^crx>fcAxy ... ..... Gii^rit’b « 

R. A rL Rjukflfard ..... ... Clintxio, if 

Oiietiktinf thf* nUnt*— 


CcHkrtngfat Woxti!. .. H 4 .^ -4 ■ Caiirtngfit f>nt. 

Stapleton 3.ilt A\Wkft. ..... .Glintofl n 

X^cirih An>&rit*Jk CkM:aic«J iSa ,.,,,.. - frodefioH ^ 

{jodetrioh ^It VVcirkB. .. -i i* 

BniKM^Ifl StJt Wdijfcfl ^^ ..^ .Briji3*eli ' n 

Cliatiikt Aahn .\Sci;arva. .. .. . ^... .Clintofi n 

Mfedtiukd Me Work&, Jeha S. PJjiEt. . + ■ - ■ i- «^ ^ ■ . Cktdmch li 

Tli& Ywin^ & Sparlilig Co.p of Onl., LirL, F. U. S|wrUii^i Wing^baMu n 

Ths^ OtitA^kh Hilt A ^pdjk Co.., hulr, dttfjL KinoudLiii- ^ 

— Ryg>itrat'yfi' .^.h f*-. \* n 


Tije Salt Deposits Of Canada. 

Tlie folLowiag exteuded article hsis been prepared by M r. Deniii ra r 
mult of bis obserVAtlonA In the Oat^trio Salt tield supplemented hy 
reference to the at^aUable literature tjf the subject :— 

Althcuj^h a smM amount of salt has been produced in Canada from 
□aturol brine spring In New Bruiiswick and Manitoba, these enter- 
priBBa form (juite a minor feature of the induBtry. In these coses^ the 
sAllnity of the spring seem? to be due to the leodimg out by perualaL 
ing surface waters, of salt scattered Uirough the formation os small 
aggregations and isolated crystals. The presence of such springs must 
not themfore be taken to necessarUjindicntethe presence of extensive 
salt deposits. 

The country’s chief resource in this neepect consiem of the salt beds 
underlying large areoa In Ontariop adjacent to the eastern shores of 
T,*k* Huron. The territory, uo far proxed, has an area of apprexi^ 
nateiy 2,&00 square miles fronting on thn shore of the lake l«tween 
Kincardine and Lake Brie, and reaching inland at Its greatest bmdth 
t/> a distaace of about 40 miJea. 

The beds of rock-salt owe their origia to a process of sedimentation 
.■ind deposition produced by the surface evaporation of Wies of saline 
water ; such proceed Ijeing comparable to that which prodnees in warm 
climatea ‘wlt by solar evaporation from sea water or other brinefl. 
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T[a% IS at priTMat oa for inatnDce in the Dts&d in the Great sai-t. 

Salt like of OtaU and amny other bodies of water without outletSr 
wiiere the quantity of wat^r ^nuaby disebarged intotheiDp by stroaDii^ 
holding salts in aolutioiip ie less than the surface evaporation. A simi’ 
hir result happenTt in the case of baaiiiB and bays on the sea ooaat out 
oJF from the.main body of the ooean by eand-barst etc. Snch conoen- 
tmtionei of salt waters and eYentual depositions froai the saturated 
brtnes are known to have taken place in moat of the geological period a 
friHM the Silurian np to the present timOj giving rise to the beds of 
rock-salt which are found in formations of various ages. 

From the very nature of the mode dI deposition of bode of rock-salt, 
it can easily be understood that they cannot be expected to be pure 
Atrium chloride. Even the purest ones always contain other saltan 
which may be clasBified as impuntieg^ such as sulphate and chlorides 
of calcium, potnsskUin and magnesium. 

In some ports of the world the salt deposits occur under such 
favourable conditions and are $o pure that tbe roek-saJt is mined and 
remove^.! in the solid state. No operations of tlib kind asb, howeyerj 
Cctniod on in Canada. Where ihe isalt is mixed with layers of rockp 
gypflUin, otc-t or is buried at great depths, another mode of extraetjon 
is resorted to, Wells or bore-holes are gunk to the (^It bods, fraah 
water is let down and after dissolving the salt, is pumped up in tlie 
^orm of brine ; or in certain cases the water iiuftltratiiig through the 
rocks is in suSicient quantity to be taken advantage of solvent. Both 
methods are followed in the Untario field. 

Pure water at ordinary temperature dissoU-es somewhat morTe than 
one third its weight of salt^ or from thirty five to thirty six liua- 
dredths- As wulta of experiments it appears that ICO parte by 
weight of pure saturated brine at temperatures of from 32" to 70* Fabr- 
ckiheLt contain from 26 - 3 to 26*7 imM of salt, the Bpeclfic gravity of 
the brine 1>Qing 1.205 at 60" Palirenheit. The Kalometer or instru ¬ 
ment used to the value of the brines is an aerometer with an 
arbitrary scale on which 0* repirsenia the deniity of pure water anrl 
|OD* the density of saturated brinop both at a temperature of 6Cr F, 

The following table gives, In the drat column, the degree of the salo- 
meter ; in the second the degree of BHuiUid ttefomeUfr, which is a 
hydrometer with an arbitrary gcale; the third oolumn the true specific 
gravity j the fourth, theportfiof salt m lOO of the brine ; the fifths the 
number of gallons of brine required for One buibul of sedt, Aa may be 
Kifon those two laat columns are baied on the supposition that a satur¬ 
ated brine contains 26 5% of aait, which is the quantity arrived nt 
through the further experiments on salt solutions. 
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E&Hler ^jtp^riinentB gave m reaults 35'7% and iortuerly Ubloa vver? 
calculated on that baEsi, From a pmctical staodpointp bowL=!ver* it is 
a question whether the earlier iMm are not more aeon rate if the 
niight amount of ttnpuritiea present m the brine ie taken into acoe mn t._ 


HekMiieter 

d^^iynu 

Baumv 

SjjKcifle 

RTavity, 

Prr cent uf 



1.008 


4 

1.04 

l.OW 

1 1.060 

6 


1.010 

1.090 

A 

2.08 

1-014 

1 2.156 

10 

2.^ 

i.oi: 

2.650 

IS 

3J2 

1.021 

! 3.180 

14 

2.04 

1.025 

• 3.710 

M 

4.10 

1.020 , 

: 4.S40 

1» 

4-08 

1.032 i 

* 4.770 ' 

21.3 

0,3U 

l.OflTt , 

; .6.300 

22 

& 72 

1.030 

:i.330 

24 

G.24 

1.043 

0.360 

3ti 

6.70 

1.040 

0.090 

2fl 

7.ai 

r.Ouo 

7,420 

:» 

7.80 

i.m 

7.1^ 

32 

0.32 

l .OOft i 

n.i^i 


0.84 

1.061 

9.010 , 

30 

&.Ae 

1.066 

9 ^ 

.■^S« 

9 08 

1.06^ 1 

! 10,070 


10.411 

1.073 ! 

10.000 

42 

10.92 

1.077 ! 

1 11.130 

44 

11.44 

t.m 

II.GOO 

-Hi 

11.06 

1.085 1 

12.190 

4S 

IS 40 

1.089 

12.7® 

oO 

1 18.00 

i,m 

I3.2£pD 

^12 

1 18.02 

L097 

13.700 

! 

1 14.IM 

1,102 

14 310 

f4 

1 14..10 

1.100 

14.340 

ilA 

10.00 

i.no 

10.370 

m 

m.m 

l 114 » 

]5 900 

62 

10.12 

1 .118 

16.4® 

64 

00 

16.04 

17.10 

1,123 

1.127 

IG.flO., 

17-4® 

60 

17.00 

1.131 

10.020 

70 

19.20 

1.13C 

10.500 

7S 

1 19-72 

1.140 

10.060 

74 

19.21 

L144 

lU.OJO 

76 

1W.70 

1.149 

iO 140 

70 

20.28 

1.1.54 

so.ero 

00 

29.60 

\.l^ 

21.300 

S2 

ai 'M 

1.103 

21.730 

04 

21.94 

1.^07 1 

22,360 

00 : 

22.80 

1 172 ! 

! 32.7® 

1 

22 08 

1.177 , 

23.:i30 

90 ' 

S3,40 

1.182 

33.h^i0 

92 

23.92 

1.100 , 

34.360 

*H 

24.14 

1.191 

34.010 

StO 

21.^10 

1.19G ' 

25-440 

90 

Die 

29.40 

20.00 

l.20i , 
1.21.1ft 

25.970 

20.™ 
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m.n 
m.7 
^4 
307 .rt 
I76v7 

lM.!k 

111.0 

101.^ 

&&n 

ao.s 

74 .i 
7CI.A 
00 -1 
03.4 

TMA 

03,^ 

00.^ 

43.D 

45.4 
44 

42 0 
41.0 

39.4 
37.9 
3U.U 

3 

31.1 
39.U 

n ^ 
3o.e 
30.0 
29.0 

25.2 
27-4 
30.*^ 
35.0 

34.3 
33.« 
33 2 
23 7 

3La 

21 4 
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As niBjr be observed by fk eomp&risua of *rbe above tables of produf- ttiLt. 
tioDn the qoaatitj of salt imported into Csjud& Bt preistait^ ronghlj 
■speaking is dotible tbe amount produced in the country. This U not 
owing to a larrk of sourooa from which the whole of the consuniption 
could be derivedt but la due to the fact that ^t is produced more 
cheaply in England, from which country the greater proportion of tlie 
iinporte come. This ht probably because tbe OKtensive salt deposits 
of Cheehire are in close pro^dmitj to the coal supply need for tbe 
evaporation of the brinoi and also on account of the choapeness o! 
labour. An a measure of protcctuin and help to the Canadian fishery 
indnatry, the oalt import^ for its use Is admitted free of duty, 
aud as very low freight mtas across the Atlantic can be obtained, eaU 
being carried as return freight and ballast^ the whole Atlanlic aea 
board trade is monopolized by English salt. 

In a p^iper on the * Cqderich Salt Region/ published in VToh of 
the AmoKcan lostiLiite of Mining Engineers, Dr. T. Sterry Hunt 
di-aws a coiupazison hot ween the Goderich aalt uod the iwk-salt of 
Cheshire, England, the most, productive field of Great Brilaim Tlie 
^iaoiple of Csnadian salt was broken o^ tho core of the diamond drill 
hole put down by Mr. Attrill. Pieces of equal Kize were taken from 
each linear foot of the white translucent portion, iiioasuring ten feet, of 
tho second bed of aalt which has a total thick n^s of 25 feet 4 inchre- 

The aaalyeU of English salt niiido by Dr. Grace Calvert for 
Fletcher it TLigby, Is taken from a report to the British House of 
Commons, in 1873^ and is of ' Crushed Mnrston rock-salt,^ 

The two analyse^ are rOTipectively follows ; - 
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Deducting the moisture in both casoit, the amounts of impurities in 
the two salts are, Goderichp 0'234 per cent, Cheshire, 2^7 per cent ; 
that is, the English salt contains eleven times more impurities than the 
Canadian salt. 

In the following brief description of the sourcen of salt in Canada, 
tbe deposits are taken up in their geographical order, from east to 
west, irrespective of their importance from a commercial standpoint- 
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lu tb^ provinces gf i^cotui and Kew Bruiiawickp no depc^itA of 

vixk salt bHTe been diseoYered, but oumemus $pring^are kaowo, to 
exiat whose brines could bo ovaporatod for snlt. These springs are 
an a rul* found in the nei^hbourhorxi of the gypsum deposits;. Bome 
Imve been DotioBd at Foinquets, South rivorj RHerty brOotj Addington 
Forks^ Spring KLU^ and other place??. They gener&Uj take their 
source in the iueastires of Lower Carboniferous age. 

Tbe manufacture of salt from Lheise brines has been attempled at 
Aevera! place^^ but m no caisedoes-it seem to hsTo been ^ery successful. 
One of the fimt attempts was made at Salt SprlngSp on the Wesr 
river of Pictou^ in 1813. The prudence of brine oozing out at the 
surface was taken as evidence of the presence of a rock-wit bed within 
easy jLceasi^^ and in the hope of reaching !t a shaft was sunk about 2Q0 
icet without any results. Some yoAi-s later the brine itself was in 
I ho mnnufacture of aalL 

Some thirty years ago at Autigoniah village, the Xova Scotia Salt 
Works and EKploration Company put down a l>oro-hole Where the 
railway station now stands. At a depth of about 159 feet^ after 
penetrating eighteen feet of gypsum, b flow of pure strong brine 
WJ 13 started. A plant was erected for tbe production of salt, and 
a couaiderable quantity was manufactured^ but the brine eveutually 
became weaker, the original strength having becfi about 35’ of the 
^^inoulOte^. Aiiotber bom-hole was sunk, but without &ati$factory 
Faults, aud the enterpriaa was abandoued. 

At Black Brook^ Ctnnl>erland county* the brine of a apring u^jetl 
for anme time in the manufacture of salt for house nae. 

At i^pring Hill u brine was found recording 30“^ to 35 of tbe 
nometer ; this waw also the object of an attempt to nianu£ac‘ 
ture salt^ 

lu New Brunswick, salt springs are known to exist in the vicinity of 
8n;^x and at SaVtspring Brooki both in King^u county» and on the 
Tobique rivor in V ictoria county. Thwie wpringa have their soui'ces in 
ilifi Lower Carbonifeious rocks. 

Of those known springs, the Sussex ones are the mnost important 
and they are worked intcrmittetitly, the pro^luct l>eing used localiy, 
ThcM aprings were first operated about 100 years ago. There 
ar* half a dOECU springs within a radius of a cfuartor of a mile. The 
brine recorda HQ . ln all cases work is oonducted in open pans and 
wood is used for fuel. 
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At Salitia, KiDg's couDty^ a brino collectedl from a ^x^re hole 3 ZjO 
feet deep, gave the following rijsiiltj?. Ihiftcwiisb, 

|ier im|n- gallfiTt. 

F^jtnjuiunichJnriiitfi . + . . ....x ...., l&'WS 

ScdLuui H .- l:!93lJiS 

>1 Bgntfeiiiuv n , .r,.-, .- . 'i2 31& 

SulHiati-oF Uiue, ..... „,..... 26 H- 21 S 

IF . .. L ....... 11 330 
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The ttiLBtlysi!? wevj made in the laboratory of the Qiajlogical Survey 
of Catiada. 

Tn thfl province of Quebec, although there Is an abundance of 
mineral springs, none of the known ones are suited to the manufac¬ 
ture of common salt, Thot* ia which the proportion of sodium 
chioHde might be sufficient, cootaiu to^j much earthy chloridoeu 

The province of Ontario is responsible lor alm^ist the total Canadian 
production of salt, the {exceptions beJn^ insignIhcaot quantities mEUiu- 
lactured intermittently from natural apriogs for loeuJ use only. 

The depoeita from which this $alt k obtainctl, are found in a basin 
rdong the wtem shore of Lake Huroiv river ptnd. lake St. Glair and 
Detroit river, and form part of the Onondaga formation of Sllorinri 
age. The name of the formation is derived froio the county of Onon- 
iluga in the state of New York, where these rocha were firat studied. 
In this Atate this formation had for a long time Ijeen known to be 
NaliferouSt through the presence of saltn# springs In fibct^ in the 
^'Relations of the Jesuits” as far back as muurion is mude of 

an ocGurrencO of salt springs in the Canton of Onondaga.^ and the 
first record of salt manufactured in that mgioa, dates back to I78fi, frMu 
seUt itpringUi source of which ri^ the Onondaga formation^ It was not 
until l86li that this formation wa^ discovered to lie anliferouK in 
Canada. The disco very was made accidental ly^ near the town of 
Coderioh, In a bore hole which was Wiog sunk in i^rch of oil, amt 
whieb at a depth of 904 feet, struck rock-salt. The boring was con¬ 
tinued to 1+010 feet and in that distance pnsaoil through 30 feet of rock- 
salt. 

For several years the !ialt deposltfl were supposed to be conhned to 
the counties of Bruce and Huron, but they Iravo of late years been 
recognLuhi to extend south as far as SLsaex county ^ the most impor¬ 
tant salt works in Ontario being naw located at Windsor. In the 
geological column the Onondagtii also called Raljna groupt is seen 
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to b« overlaid by tEie GorttifbrouA and underlaid by the Guelph for¬ 
mation. It-i Outcrop aroescf^ into Canada Eroci the atate of New York 
at tbe NU^ani riv«r^ whence it has a north-wost direction to 
Huron. It dip$ to the soutb-wagt at a very alight angles ao that by 
boHtig it 10 eaeiij neaeliod all iiEong the wetjt ihore of tho Ootariu 
peninjaula, and on the opposite shore in Michigan. The Onondaga in¬ 
cludes, both in Ca 4 iada and Now York^ beds of gyptsuoi which are 
worked along the outcrop. 

Prof. Jainea Hall in hifi *' Geology of the ith District^ gives thefol^ 
lowing description of the Salina or Onondaga formation Succeeding 
the Niagara group bt an imen^n^e development of shales and maria with 
slialy linieAtonf^ including veins and beds of gypsum. The genend 
colour is rnhy^ approaching drab with some portions of dark bluish 
green. The lower pRrt b of deep red with spots of green. Sucoaeding 
this^ where protected from atmospheric infiuecioes^ the rock la blue bke 
orditiary blue clays, with bands of red or brown. This portion and 
that succeeding it are often green and spotted, and contain sc&ma of 
hbrous gyptiUKi, and small massns of reddish selenite and compact gyp- 
mm* Prom this it become gradually more gray with a thin stratum 
of clayey liinestonep which is souietimea dark, though geuerally of the 
same colour as the surrounding masa. The formation terminates up- 
WfkTd with a gray or drab limestone called hy Vaouxeni the * magne- 
^uw. deposit,''' This aucceasion waja of cource gathered from the out¬ 
crops of the foroiation, hence no rock salt was found in It; on account 
of its -solubility the mineral cannot remain at tbc surface. It was 
known, however, even before the actual discovery of rock salt that this 
fonuation was the eource of the salt springs of the counties of Onon- 
djiga and Cayuga, us mentioned by Yanuxem in hie '■*Geology of the 
third district of New York ", but it was only in IfiTS, that^ is more 
than twelve years after the discovery of the Goderich salt deponite, 
that rock^—salt was struck in the state of Ne w York, Ln the county of 
Wyoming. As in the case of the Canadiau deposit it was found acci¬ 
dentally in the course of a boring for oil. 

As mentioned above, the outcrop of tlie Onondaga in the State of 
New York rune parallel bo the ehora of Lake Ontano^ and enters 
Canada nl the Niagara river. Its thicknei^ here is estimated at 
between 200 and 300 feet. In the Geology of Oanada 1863, the fol- 
owLDg short description of the rocks at the outcrop Is given ’"The 
exposures of the Onondaga fomaation in Canadn, so far examined, 
appear to belong chiefly to the upper portions^ from the summit 
bo a little below the gyp^^mn bearing Ws. Those portlonR couaiat of 
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dolDuiiteft and soft cnimbllDg shides^ wbkh aregre^aiflh and sometitnt'i^ 
durlc brown or bluisb in col on r* and are often dolomitic. Tkio dolo- 
mittis aiffl nQOBtlj of a jellowish brown or drab colour and &rm in bedn 
which Boldoot exceed a foot in. thicknese. Thej often oihlbit the 
vesicular or lenticular cavities jusb descnbeib Some beds of a bluish 
dolomite are also mat with; and manj of the strata both above and 
below the gypsum, contain euch a proportion of clay as make them fit 
for hydmoJic cement 

^^The beds of gypaum are never continuous for long difltances but 
appear as detaohed lentlciilar Or dome-like ; the strata above 

them being arched over and often broken, while thoee below ctuistitute 
an even undisturbed door. The gypsum is inter-atratified wit^i the 
dolomite and often separated by beds of it. The layer* of gypsum 
may sometimes extend for a quarter of a mile^ but they bave always 
been found, on wm-kingi to be lenticular in form, and to gradually thin 
out^ until the strata abore and below the inaase^ come in contact. 
This peculiar structure giv^ rise to mounds on the surface ; which are 
-egarded by the inhalntante, as indicative of the presence of gypsum 
heDeath,** 

As shown on the map accompany mg the Geology of Canada 1£€3, 
the outcrop of the lowest beds of these rocks after entering Canada at 
a point near Chippawa village, follow^ along a line parallel to the 
lake shore to a point some two miles north of Brantford. From 
it follows a direction north north-west as far as the southern part of 
the township of Amabel, where it takes a sharp turn and goes under 
the watera of Lake Huron. At filmoat any place in that part of the 
province of Ontario west of this boundarji the measures of the Onon¬ 
daga can be reached by bore holes of various depth? after penetrating 
throngb the overlying formationa. But of this development, only a 
limited part ia saltbearing. For a long time after the discovery of 
the s&lt beds, the ^liferous deposits were thought to be limited to 
the counties of Huron and Bruce, and it was only in 1884 that it was 
dbiODvered that the salt basin extended south to Courtright, and some 
eight years iater^ salt was struck it Windsor in Essex county. 

The Umits of the saliferaus area ns it now stands proved are given 
further on. 

It WHS is 1865 that ttio salt beds were first struck In the course oE 
a boring for oil n.% Goderich Huron county and during several jeam 
folIowlTig this first discovery a certain number of wells were sunh in 
varJoujQ places around the town, but the most important to throw light 
on the stratigraphical sequence of the region^ wjis the diamond drill 
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hole put flown by' Mr. Htnry Allrill in IS^T6 k with tLo view of deter- 
uiLniDg the imtune andj esteot of the salt-bedd. The reaultf! of the 
drilling &$ interpreted from the log and the oot«s Br. T. Sterry 
Hontj have been aTiinmiiriKed by bias follow^ ^ — 


'Tot*] 

Tbickrn***. 

Kl Lu l?’t. ill 

fiTftVi^l Aud boiddcni ......... 7l^ 3 7S 1< 

[Mloukki#^ with thin l^yr.tn , . , —...... .378 S 3^7 0 

Ltu>««toi]p, with cfnnls., diE>rt niid bedii of dukuiiiT^-, ... ...... 378 0 €33 e 

with ifiwiiM of g^^Ewvim. ........ . ... ...... .3^3 r> (^€ 0 

Varii^atBd uurlii, with bHlri Ilf deloraitA. . t31 0 in.ir7 e 

Rock-sAlt iBt bed ... .., ,. . . . . . 30 11 1837 11 

IhikmitTT with mari>4 toWaitlp the InH' . lUGQ 0 

Itook^nilt aid bti4„ .. , , .. ... . £5 4 1085 4 

Dolotmte .. .. ... fl 10 lOftS £ 

Hwk-iiAlt3Ftl lied...... . .. .... ..... . 34 10 1127 ii 

MatLi with doXtHTkit« mid Jiohyd riti- ........_ m 7 1307 7 

Rix-k-s&lt 4th bed. ^. . . .... . .. ,,......, 5 13^ o 

Dqlo^Mit*'anhydrite.... .... .. / ....-. ..+ 7 0 1230 0 

lioek-Balt Sth b^i . . . 13 6 1213 8 

Marl#, mI t with Aphy0rit« r - - ,.,, r ^. .. . . 13& 0 1370 0 

Rock-Mili 0th bed .. d 0 13iy^ 0 

MarK dPEoinitei Alid Anhydrite . 132 t> 1517 0 


The driiUng kbuA showed a toUl tbidmens of of 133 feet in a 
dUtanoe of 3&8 feet divided np into eIx l>edai mnging fmm six fees 
te nearly thirtyIn thickneaH. Of theso the firi^t tied hse Inter- 
calated with h layers of dolomite^ imd is stained by earthy matte]'. 
Thhi bwl would not be pure enough lor mining. 

The ^second and third beds which are sepamted by a layer of ]eo 4 than 
seven, feet are very pure. They mea^iure together over sixty feet, and 
reprejient pracucaUy one great niaas of rock-salt 

The fourth bed, mesuring from 1207 ta t 22S feet is uneven in purity. 
Only the upper two feet and the lower two feet nine inches of the core 
wore saved. The former wa^ gcjroewbat impure, the lower wa.^ white 
salt with layers of dolomite. 

The fifth lied measoi^ tUirtoen and a half feet, and from whut can 
lie judged from what was ijbtained of the core {dvo and a half fcet)thQ 
salt Is impure though white in portions. 

The aivth bed is pure white and ttansluoent and measures mx feet. 

The limits of the salt basin cannot be ahowu on the map by a deflotte 
febarp boundary^ but aa far an it now stands proved the land-s&lt urea 
of Ontario ia approximately contained within linos joining the towns 
uf Kineardioep WioglLacm Brtisaela, Jjondon, Ol^ncWp PetfoHa and a 
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jxiiiot & £ev miles soulh of SaodwicEi in county ; on the west it 

is of eoarse l^ounded by the chores of JjaIco IturoDp Bt, CUif nvor and 
Detroit liver. 

It ifi^ moreover! very probable thjit the gres^ter pa-rE of the western 
penldi^oia^ conaprising the eounties of Kent and Hisses is underlain by 
KEittiferou:? hrjrizons. A bore hole for oil, ^'aak in the tow nub ip of 
Otford* Kent county, is said to have passed through a ^alt bod of 171 
feet in tbiokne^ at a deptb of l|Ol0 foot. This assortion would also be 
confirmed by the fact that in almost all the holes put down in that region, 
great qiiantitiM of salt water are stmek. The land part of the basin 
would therefore rougiiiy speaking iCLeosure an extreme length of Sfime 
150 inlLeSj from Kincardine to Lake Erie with a urtaximum width of 
al»aub 40 miles at the center and tapering towards the ends. This 
would approximately cover an area of over 2>50O square miles. 

The salt-l>ode are i^upposed to undorlle St. Clair lake aod river m welt 
as the southern part of Lake Huron m rock-salt is stmek in the statc^ 
of Michigan on the opposite shorea, in the satne measure- Through¬ 
out this region the salt-beds am said to be practically continuous^ 
although there are areas of greater or les extent in which salt-beds are 
jihsentp this is probably owing to ineqaalities in the *ea or lake bottom 
which emerged above tbu waters of ihe Ouondaga period^ forming 
lalanda! over the surface of whichj no suit was being deposited during 
this period. Tt would bo vory difficult to correlate the beds of salt at tlicj- 
JifTerent points where they liavo b<?on struck^ without more complete 
datfu A number of logs of wetli drilled in dlflbtcnt parts of the basin 
are given bolow! and also a list of the depths at which salt waa struck 
together with the thickncys of mck-oalt beds passed through. Tlieae 
with the log of the welh given On page 222 wil^ give an Idea of the 
conditions encountered by th^ driller in the region. 

Hnioi] iKnmtjp, iiodrrirhp Attrill^ Ittaru hfJe :— 

(S«i paav 222.} 

HvroM Qouutjjri, lkrDA»u-lH : — 

Sm^EK!? ........ . .. .. ■ . . . .. Ifi fptfll, 

LinktntoiK*^ . . - -. . ■ ■ 100 H 

LUiMaiO^V, mogiitTiLAM .... ... 2GG n- 

liiniMtoui^ with clm^Ft ........ ....... n - n 

Sonpatoiii^ ............. .. ^ ... .. . S53 ■ ■■ 

llakunint ... ___ 137 

.. . .. . = ....^.4 lOS it 

Sandfltwac, ihiirk bruwTi ., -. .:: = = - ,. fH •« 

1.1344 f^t, 

{ilibaokii, .^-ttitirLcrntL ifctuaol^ V'ol, V". 
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Kd s&lt b^is of iinportui£c ware atnick in ttiLa wel]^ but ilie record 
LB iievertheiosa veiry mtewting, innemiach tJmt »t a diBl&uca of 
thun ono mile in a direction south-waat frcm it, anolbar wel] being 
sunt* itruck thick beds of saK Thij lut well has bean a ateadj 
prodncer since then. The aarth^eastem limit of the sAJt basin lies, 
therefore, probAblj between these two points. 


Middlowx DUDn^. LAqjdnii A&ylmu wall :— 


__ + + . + 
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300 
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(G,S*.C*. VuL Ilirt q, H. 1\ Bnintpll, NaturtJ Ijiw and l’4>i ril^uai.) 
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ErteK oaiiniy, WiiHiiQT+ OaiudiAli -Silt Works, Wetl N<>f 1 


SurfMO. 1^*. ... . . . .. 

..---- 

LuDHtoiH? (pdlniUleiwu) ... 

ijdcKIUI# - - ---- - -- 

liiotiii&Qilfi (dArlc poirulErorous)^^ ^^ ^.... + 

Dolomite(crystkilanft) - ....... +- 

Limutoiie, dmb oolour- ... 

SudstCULV - - -- 

Ddlumitop with lomeeTP^un^ --- 

n shilj. -- --- 

PF giry Ki 4 fftWD - - -- 

m\h «a3M erf durlwittMOtts Miteff . 
,H gr^y..p... 

» sMy. itfilliw*™ - 

Hcxik^lt ^,^p .........+ -■-■ 


132 fwt. 

lie »t 
^ » 
35 P 
30 H 
30 fi 

7» » 
55 T. 

fiO » 
30 N 

m - 

40 1. 

190 t. 

&7 « 

Ait rr 


1,167 r»t. 


Slilt. 

Deiio«itA. 


yjwAv O^ntlTp Wmjdiiorp C>uiAdiiL|i Salt WdcTitaT 4 


Drift p.... 4. +. 
Limntmafe - 
S*lt. ....... . , 


IriCneotoM.. ..... 
Bnak mtwrd ... 
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Salt. 

P«fKMit!5. 


la the followiiig table is givea a list of depths at which aa]t woi en¬ 
countered at dlfierent polata in the province, together with the thick' 
nestf of the salt bedp :— 


LfiHJity, 


Bnia; county, KiM^ardmes:— 

ToOfcl dt^^klip hOUi' __ 

HnKKLoountypt^vdmcfa, AttiilJ^i d in nwod drill :- 

TohiJ dtpth, I.&IT fwt.. . . . 


Bunni coanty, Oodrricb, InUnuLtiwaal well ;— 
Tobki depths 1,170 fwt , . 

lEuroa eciuiity, Winffluai 

l, 18 Sfeet . 

Hnnia egirnty, Bninnelfl 

Totaldeptb, h^-lfeet .. 

Hijron oofuntyp BrujiwU I TOik< Hath^weat 

jiboTB well ^— 

Total dfjrtb, 1,000 foHt. .. 

Hcroi) Blyth 

ToUldciitb, . _ 

Huron egunty, Olintcja i— ' 

Totaldeptb, i239 feat ,, ...... 


tl Enmity, Seafnrth 
T^itaJ dt^ptJi, 1^125 fvei 
Huron ^untyn Heojaall 

TalAldKpth, 1.206 ..w..,. 

Huron county, Exeter 

AliddSesex oounty, Londom Aayhuu well i 
ToUl depth* isSO feet. 

Midn|i 4 eX'county. (^kQcne 

Total depth. 3.510 fwt , 

lomibion ctiuuty, Fort Fnmka ;— 

Total deptK 1.35B feet. _ 
ljamii»toD county, Petrola 

Total deptik* LC06feet.. .+ 


l^ambton cnunly, Conrtnfdit i— 

TduI depth. 1,1%^ .. ^ _ 

Euex eounty, Windoot :— 

Total dt|itb Well No, 1, 14^7 
a«8«x. wunty* Wiiidw :— 

Total depth* Well Na S* 1*6(2 feet. ^ 


Salt Htruch 
at depth of. 

ThickneoA 

04 Soft. 

FoeL In. 

Feet In. 

m 

14 

W7 

30 11 

l*0rj6 

26 4 

hO&Z 

M 10 

hOfl? 7 

16 6 

1*230 

13 6 

1*379 

6 

1,C&I 

10 


St 

hl36 


1,060 

30 

Nd uJl 


m 



00 

i.m 

15 

1,214 

23 

1,035 

110 

1,000 

116 with Jhaie. 

i,m 


1,100 

100 with shale. 

1,250 

104 with ahale. 

h245 

110 with ^boltf^ 

M80 

105 with Bhile. 

1,336 

140 with abolc. 

1,030 

22 

1+12T 

40 

I 

30 

1,110 

|5 


TO 

1,420 


E oait ia tha CanadLaa field, 

igon Eide 

of the salt anea^ 
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Diail.ti-] 

These pweEsea majr be dM'ided into tw<^ ^ueraL cLaeses dififering 
essentially as to the mode of evaporation of the btine, The«a aro rea- 
poctively evaporation in vacuum in a cloeed air ti^ht vessel, and evapoi^- 
ation in an opeq pao. Each of these procosees may again be snb- 
du idfMi^ the firstp evaporation in vacnum^ into single eBect and double 
efiect evapiimtion ; the aoooed into dires^t lifo ovaporation and steam 
evap'irationj esoh of which may be further diBorentiatod ncoording to 
the apparatus used. V^^nuai £« 

ptV»VOH. 


VACUtTM PAN PROCEBS- 

The piindple of this process is evaporation m a closed vKiScl in 
which a partial vacuum is maiotainod by mii^Ds of an air pump. The 
reduction of atmospheric pressure Causes evaporation to take place at 
a lower teuperaturo; the ciryslaJli^ation Is quicker and a fLoor grain Is 
formed. The heat is obtained by gicnm entering b closed oouipartnient 
in the interior of the vesseh in which are seta of copper tub^ placed 
vt»rticrLlly. Tho steam surtomid>4 tliesa tuben through which the brine 
oircuLatest. The object of the tubee^ which are sofrtO five feet long and 
have H dL^meler of about three inches, is to give a greatly inctew^od 
heating surface. When a sufficient quautitj of salt has orysudlized in 
the bottom of the vessel it is dumped Out on thc doublo bottoin principle^ 
without interrupting the evaporation. 

The double cicet is a modiheation by which tim steam produced by 
the evaporation of one pan i? moHiio to circulate through the steam caus'^ 
pai tment of a second vessel. In this second vessel the vocuiitn ib kept 
slightly higher, by which means the boiling point is lower than in 
the lirst pan. The principle of thb double eT*ct is therefore the nse 
of the steam evaporated from the first pan as source of heat to produce 
the evaporation in the second pan, r&iulting in a great saving of fuel. 

The only salt plant of thia typo in Canada is situated at Windsor^ 
C^ntariO} and is worked by the Cmiiidlan Salt Qo. This company^ up 
to the present^ has been operating two pan^^ of the single eBect type, 
but is now putting in a double effieet apparatus which, when completed, 
will make it one of the best equipped salt manufacturing coucerue of 
North Amcrioa. The process followed at Windsor is briefly as follow^— 

The wells from which the brine is obtained are from 1,167 to 1,672 
foot deep, reaching the beds of solid rock-aalt. They sro cased with a 
ten inch tubing through the surface depos^its^ the tubing then nairowg 
down to seven and a half inchui, and eventually to six inches down to 
the saltrbed. Inside of the tubing is a pipe four and a half inches in 
1 S_h_15| 
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di&siQtcr reaehmg down to the A poworfnJ pump forces 

wnterdoi^n the outer tube; this dissolves the lalh eventUAlly fouling 
large cavities at the bottom of the well offering a great surface of salt 
to tlio Action of the water* As the rock is not flsaurefl or poroua^ and 
the head of the well is mode WAtertight^ the water forced downwa-ds 
La the outer tnL^e Is charged to sainraLioo point in the salt cavity and 
this brine is forced upwards through the inner tube. Aa n next Btep 
the brine flows Into large wooden settling Vats where it la heated to 
from 180 to 200* rahrenheit^ and sllowed to settle for from twelve to 
twenty-four hourR. By this operation, a great part of the aulpliate of 
lime which U present in tho rock-salt and held in incchaitical Eu&pension 
in the brine is deposited on the bottom ol the Tat&. Thebrinois thus 
drawn off perfectly clear and limpid^ nnd pumped into the vacuum pan. 
Tbia large vessel has a cylindricoJ body with conical top and bottom, 
fte diameter is twelve feetp and iia height about eighteen feet. It is 
divided hori^ntally into three compartmenta. Theateani used as the 
eotirce of heat for evaporation is admitted into the middle comport- 
ment^ which is some five f^t high and hi laade steam'tight. Passing 
through this middle compartment are flet5 of vortical copper tube^t 
open at both ends and ccnnectiBg the two other compartments into 
which the brine is admitted^ 

Direct steam from the boilem Rurmund^ the^e tuWs^ which offer a 
groat heating sorfocep and through which the brine circulates freely. 
The Vacuum in the pan is miuutalned by means of a powerful air 
pump, which at the aame time draws off the steam produced by the 
evaporation- The salt falls to the bottom of ihe ves^sel and b emptied 
by means of a double valve withijiut any interruption in the procesn. 
The vacuum ia kept at twenty-^ight inches mercury^ which is very 
high* The main treubEe encountered in this process is caused by the 
nmall quantity of gypsum or sulphate of lime coutainod in the brine. 
This impurity is ds^poHlt^d in the interior of the tubes, coatiikg tbem 
with A layer of nonconducting substance which has to be scaled off 
about every twelve hours. There are two pans, on* being cliqued 
while the other is in operation* The CanadiaD Salt Cbr is at present 
putting in very extensive additions to their plant, and when tliose 
impravementa ore completed their worka will be better equipped than 
Any other company in America. 

The main improvement now being put in, is a double effect vacuum 
pan, which is said to be the largest in the world for the manufacture 
of salt. The intention is to use the two single effect pans os 
first effects. The advantage derived from having two first effect 
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pnn» ia obvious, us they will be used alternuwly, one beiiiR in oporatioa salt. 
while the olhec is beiag eloaued of the deposit of salph&te of Llmei Vi^iuiiTii pan 
Tho'i the process will ^ on without intertuption. The Bwand effect pkhwh*. 
pan can run continuously for at least a week without requiring cleaning. 

The diametereof thofirtt and double effect pans ert reapectivelj twdce 
and twenty feet. The vacnnm in the first pan is to be maintaifled at 
twenty-four to twenty-five inches, which lowers the boiling point to a 
temperature of 135' Fahrenheit, and in the second pan at twDiity.fligbl 
inchea, equal to a boiling point of ninety-two degrees. 

From the evaporation pan the salt U convey^ to the drying rooma 
where it is allowed to slmin- It then passes into the dryer proper, 
which is a loug wooden cylinder, the axis of which k slightly inclined 
to the horiaontal with cleats and riffles plaood longitudinally. Through 
this, currents of hot air circulate while it resolves, and tho wet salt 
fed in at one end iasnee at the other end perfectly dry, It then pasae* 
through Btevea of different sixes according to the grade of salt wanted, 
the finest passing through a fifty mesh screen. 

The process aa may Ijo seen is very ample and yet very efficient 
Tho Windsor plant compares very favourably with any plant on this 
continent. The steam is provided by two seta of boilers equipped with 
mechiukical stokers, and capable of developing 1,700 horse power, 

The capacity of the plant is at present 1,000 barrels a day ; this, when 
the present improvomenta are completed, will be increaaod to 1,500 
barrels per day. The present cooperage can turn out from 1,000 to 

1,200 Wrfils a day. Siwu* 

ev^l»ratii,iEL 

STBAl. SVAPOUATJOS IS OPKS AlH. OnAlNSKASD UAKSB PROCKSa. 

ffikcr 

Tliis process was otiginsUy developed in kficldgan and in that stale 
is the one moat u>«d. In Ontario there are only tbreo plants of thijs 
type now in operation, but the present tendency Is toward a taotv 
extended use of this process and the abandoning of the more primitive 
dirocE lire manufacture. 

The principle is simple in the extrema The briue is pumped from 
the well into large wooden vats or tanks where it is heated and 
allowed to settle. Then it pawea into the greiner proper. This con- 
sista of a long ehallow vat made generally of boiler plates. Tlio 
dimensions of the average gtainer are IBO f«t long by from 10 
to U wide, and about 2 f«t deep. Throughout the whole length of 
the vata are a number of ateant pipea auapanded by hangers, so oa to 
leave the bottom smooth and clear of oljstmction. One end of the 
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Vat IE sloping at aa auglg of about 30",. formiog aji apttji]. The 
brine, which is first heated in the Mtthng vats is sJ lowed to flow con^ 
CLiiuoiiiLlY into the grminers, where the level of the liquid ii tept con" 
etantp at from 15 to 30 inches in deptbr The evaporation cans^ tlio 
wit tr.i crystal] 121 ^ and settle over the botEom of the tanhs^ The 
ateain used in the pipes of the gminer [s, a mJe, live steam or 
direct from the boiler; To get ns much offic-icEioy as possibicj the 
exhaust steam from these piposisueed to heat the brine in the aettling 
Unkc 4 ^ To remove the salt from the grainer^ a very ingenious devica 

used. It w a meehanie*! rake coasisiing of two endless chains run¬ 
ning along the whole length of the grainer (from 110 to IGQ feet) near 
the sidea, over sot^ij of rollers on horizontal axep. At oqual intervals are 
fastened on Ih^ite chnina, vertical mirrow blades, four or five Inches 
wide, co%ering the entire width of the bottom of the vat, Th«se bindes, 
scraping tip the salt m it forms and sefctlc% bring it up the inclino or 
apron at one end, giving the crystals a proEiminary draining, then drop 
the salt on a drainuig and d! 7 ing floor whence it is shovelod into bins* 

At Kincardine a modification of thla process is used which as called 
the V ” ay.-itflm, Tho only differonte is in the shap of the gmin^ 
ing vata In the Y syEtem these graining vata have sloping eidas in 
the shape oft he letter V, and the salt when formed, falls to the bottom^ 
which is made in the shape of a rectangular trough twelve inched 
wide by ten to twelve Inches deep. The raker travels in tho trough 
Its dimensions being modified accordinglj. 

The grainer process is tho favourite one in Michigan, aud is at present 
sf reading throughout the Ontario wit district* In several cases it is 
ME&d by large lumber companies, who take up the manuiacture Ealt 
aa a subaid iarv industry, to uso up the sorpluii and exhaufst isteam of 
their saw mills. 

The prwcH requirm very littJe labour j the initaJUtLon of tho plant 
ia more coatly than tho old direct fire method ; but in the e«M of the 
lumber cora|>anies as the (iteaiii plant la primarily or«rted to supply 
the MW milla, very little eittm espenae in the boUor houao is needed 
to aapply the aalt plant, and tho two iodiutriea certainly go very well 
haud-in-hand. 


OTtlER BTNASI BVAPOItATION PitOCESS^ 

In other eaeeB, the ateam inetHBod of being mnicyed thiough pipes 
to Dvapomte tho hrino, is simply muds to enter a folee bottotn under 
the evaporating y«ts. TJiis U the ooso with s pJaot at Goderich, that 
of the Lalte Horon and Maniteha Milling Co., who use tho e*haasfc 
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BJid Turpins ateaai of thi^i^T13ill No mechniiionl rnkors are ueed in thifi salt. 
plant, the salt being removed with hand nkm^ The output of thie 
plant is at pregent one hundred barrel a day^ but es^teoi^ions ai^ now 
in progress whiobj when completed^ will double its capacity. 


EVAPORATION nv OIRRCT FIRK. 


A plant of this type consists^ besides the brine ptimping appnroiuB^ 
of svlttiog tanks, evaporating pans and door space to drain and pack 
the salr. T>ie panjii are as a rule 100 feet long by 20 to 25 feet wide 
and 12 tn 14 inches deep ^ they are niade of boiler plate, one quarter 
of an inch thlek, and supported by walls whi^^b servo as sides to the 
fire grates and as hori^ntal Hues along the whole length of the bottoms 
of the pans. These pans are inado with the sides slanting formiag & 
dmlning apron, on which the salt is rakecl frestn theb<:»ltOfn of the pans, 
08 it crystal I i^jes and depoaita there. It is then stored in bins and 
packed in liags or barrela for shipment. 


ETsauriitiua 

by uirw-ft ftp*. 


The plantg using direct fire evaporation are, of course., the leost costly 
to instivll Aud this type of manufacture is greatly used in the 
Ontario Hold- Tlio capacity of the average plant is from 100 to l'2o 
barrels of cO-irse salt per day. For this output from six to eight bona of 
coal is roquirml, and seven to t^n mac. 


There are at present twenty-one plaiita in the Ontario iield^ some of 
these run continuously and otliem only at intervals. Of these plants, 
siKLteeu use the direct Hio evaporation, four have steam evaporation in 
open air^ and one used the vacuum process. Tlio majority of these 
plants produce only the coarse packing salt. To fact only thtee plants 
in the whole district inanufoctuTo the Hner grades of salt, which are 
clarified os table, £no, dairy and cheese, according to their Oneness. 
For the produclion of the l>etier qualities, ejttra care has to be taken 
in the handling of the brine nud of the salt. This has, moreover, to be 
dried artlHcially, and passed through the diFercut mesh screens. There 
have been no attempts made towards mining rock salt in tha diatnet^ 
but a eompany is at present sinking a shaft on the American shore of 
the Detroit tiver^ aome four miles below iho city of Detroit. They 
hope to strike the Hrat bed of salt at 800 feet. The progreas of the 
enterprise will be watched with great interests 


A list of the plants operating in the Canadian Held is given lielow ;— 


Plantu 

(aiMTntiriE. 


LcMKitioa. 

Blydi 

Eru**cl>r. . 
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Operated by. 
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Salt Ca 
It, J+ fUmifcrd. 

■I M 


ftAit. 

PL&itU 


AhulyrtTK. 
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I^MAtion. Ol^niU-d by. 

.. . Ksetef Suit 

Giideddi- ..i-. r..',................ NarLb Am^rion Ch^icalCoi. 

■I .,..^. . .... . ... IjiIcidHuivu A MilLoj^Ca 

IIpduU.,^. ,,, ......... 4 G«il MelCwnt], 

K incuHme, ... RighEEFwyfa Silt C?o. 

H .............. + + * .,,,. OiitnliC People Salt M Fir. On. 

M™etown„,„ ... Momiiiirn Sail Ca 

M Ckitnr A KUNirtiiifiLex. 

pArklsjll ... ... . ... Ftarkhm SoJl Co, 

.... a^imuiSdtCbL 

IK ..., + . SareiA Biy Milb€ki. 

SandvicK ... ............ SogiTiAw Lumber A Sdt Ca 

Wingbam ... . . Yoyn^ A Spafling. 

Warwiclt . -+ EUrloh Salt Cb^ 

.... .,,.r . Canadmn ^Jt Cd^ 
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Ana]y0€* liy Dr. T, Shslry Hant, UWrAbiry, Oeokts^ Siwvey nf CahiKla. 
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Thfr abdvii ntinlyam of salt warfe Ijy Df. Elii*, uf TmxniH>. 
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la Miehigaa the salt mdustr; is wall developed sloog the Clair 
and Detroit rivew. The salt is derived from the beds of the same jajj^dr 
formation » in Ontario, For the parpcwe of oomparwon the depths “ Michipm, 
at which rock-aalt is reached at digBPeat poiats in Michigan and the 
ibicknessof the beds are jiiven below : 


4 ' 

Atnick TliidcB^ya 
KG dnpch of oj aKJt. 


WfcjTia cmjEity—SVjBiMloth!i. 
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mU mn4 misedr 


stopped in roclc^lt^ 


Boaides the beds of rock aaJt^ there is. iiaotfaer uource froni which 
salt t& Eft&nafactuted io MichigftB. This ia the bnoe which is fonod 
in the pomni beds *t the haae of the CaTbonlfM^Qua measurta, wd untd 
the discovery of the rock-wtit^ which, in Itichigiw was later than ift 
western Ontario^ this brine was the only source ol salt. 

As mentioned before, no mining of the rock-salt beds U at present 
carried on; but an attempt is now being tu^e on the Bhore of the 
Detroit river a few miles below the city ef l^etroitj to reach the first 
bed of salt by a shaft with a view to working it by mining mothoda. 

It U espected that the bed will bo met with at a depth of 800 feet. 

In Manitoba some brine springs, have been worked for some length of MsimuAik. 
tifne^ aupplyiDg a small local demand. On the north-w^tern p^rt of 
Lake WinnipegOftis, at Salt Points near the montli of Bell river, which 
empties into Dawson l^ay, salt was manufactured many yearn ago^ The 
moat important salt springs area, however, is that on Red Deer penin- 
aitla, in the southern pirt of Winnipegosifl Lake. This was the scene 
of Balt manufacture aa early as 1820 Or thereab when James Monk- 



234 3 


C&OLQQfCAL SUJtVBV OF CANilDA 


f^.vLT, 

MuiLtolnw 


mnn h^gan working tteio springs. In evory qosg, howover, proci^ 
iMcd vas primitive, and ttio ^aU only qsed bo supply local demand?. 
Aftor Jame? Monkmnii, bi^ sons wjk up the work, and in 185g 

a™ix|jng to Frofoisor H. G. Hind, they were carrying on the industry 
^th profit. 

Mr. J. W. Spencer, m the report of the Geological Survey of Qinadi 
for 1874 end 1375. gives a eliort desoription of bow the menofacture 
was carried on at ihe time of hie exptomtion in that di&trict; 

“ Til® matiufactgre of Llio salt ia cooflueted in a nido manner. Kta 
dug four or five feet deep, and into tbem the waters infiltrato. 
Beside these, tempomrj- furnaces are erected, on which are placed 
uvapomting pans made of iron plate ooeHjightb of an inch in thickness 
and Qveorsis feet long, by about three feet wide and eight or ten 
mebeu deep. Beside the pans, are trays into which the salt ia mked 
pomps am used, the water being lifted into the pane din«tly from 
the pit, by means of pails. The openition is conducted entirely in the 
open air. The msnufactured salt ia pot into bireh bark boxes, or 
moewka. holding about 100 pouiwJs each, and is then ready for mar- 
^ uriog the season Mr. JlcKay, the only pemon engaged in the 
businesa. made about 500 bushelit. or lea, than Imlf the quantity which 
n^tl been manufactured in some previous yean?. 

-‘The following is an aualyais. by myself, of a sample of the salt which 
1 broD^bt from tbo works. 


Sodiiiiij _ ikh-igo 

^iRffne-nium dlltmdc. ,.., 
OMeiuni lt4]]phdlLe. 


OGOO 

Sod mm Ri1pha.liL« 


A h AA ^ 

fCf»iadu4* .... . 

. - . 

U 334 

0 044 


* 

lOo-™ 


“ The residue consists of silica, alumina, iron and lime. The has 
a light brown tint, and is very ooarae grained, owing to the mannfao. 
lurer allowing the crystalliiaLion to go too far undisturbed,'' 


J. B. Tyrrell, in his report on North-western Manitoba, (GcoWujal 
Surrey of Caesdn, 1S90-I691, Pnrt E). give, the following list of ^nts 
Where bnne spring woro eb^cirved 


S^t Crv-efc, we^t of Luke Gnuphio. 

B&nkfi ef Mosay ti%'erl 

Salt Peiintf Bouth of lAke Wiiinipegcp 4 i& 
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Monkmans Salt Sprin^^ Hed Deer peninauln. 
Pine Creek. 


^UT. 


Pelicaa Bay^ mouth of Pelican creek, 

Pelican Bay^ side. 

Mouth of Bell river. 

Salt Point, 

Salt Point peninsula, with anh area near ile base. 

Salt Point penincula^ north side of its base. 

Month of Steep Rook river. 

Lower Rod Doer river, Tnany places. 

Banks of Shoal river. 

Month of Swan river. 

Those aocording to the same authority havo their ^urce chieHj m 
the Devonian rocks, &1 though salt is not absent from the beds of Silur¬ 
ian. age. The aalt of these brine springs seems to be derived from 
crystals oceurring scattered throughout the rocks rather than froEo 
bed» of pure rock-nalt^ for impressiotis of salt crystals are very com¬ 
mon in the dolomiteSr whereas no indications were observed from 
which the presence of rock-salt eould be Burmlscd. Tn ^ome coses the 
crystals are so numerous that salt must have been present to the 
aiuoiiiit of cne-third of iha whole mass. As a rule the brine is not 
strong, but oceurs iu very large quantities. 

Samples were col looted and analy^sed m the laborHiory of the Oeoh 
gical Survey of Canada and from these teats the following table haa 
been made up :— 
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iBOTidN or MIXBS 
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tiil> 1 »rignL|r|'j^. 


Of these brJne% Dr, 0. C. HoffmAna reporU as foibws -_“ The pro¬ 

portion of foreign saline matter in these brines is not excessive and if 
oertein purifying proceaee are hod rwourse to^ there is no resson 
local oondftwns being fm-ourablc, wliy they should not be ntitiasd in 
the nmmtif^ctur^ of salt. ^ 

At present the industry is earried on at intervals on a smell scale 
supplying only local demand. J. B. Tyrrell dweribes the saline areas 
08 follotra;_“The eharaetcre of these saline areas are very similar 
throughout, and the descriptions already given of those on Pelican bay 
and other places might sufEee for all. They are general! v barren tricte 
acr» m extent, surrounded by a fringe of ilie'red salt plant 
{Sof^rnta A^4oc«a), Here and there springs bubble up and often 
build rounded mounds of reddish sointer, several feet in bsigbt, in the 
tent re of the tops of which, over the springs, ara little boKins t.f clear 
nne, Down the sides of these mounds the water trickles to the arid 
Hals, where it evaporates in the dry aeosona Tn other places the pool 
of salt water is in the middle of a little tmet of soft mud, over which 
may be » si^ of coarse grass. In the pool bubbles of gas are constantly 
pwing. This gas was found to be uninflammable, and was probably to 
a large extent compoaed of air.*' 

^rther west in the Assiniboia district, saline lakes occur. Mr R.G. 
McConn.dJ reports the presence of a groat many of these in the plain 
twrth, stretching from the escarpment which ends the Cypress Uills on 
toward* the Saakatehewan Iliver. Those lakes am of all sizes, among 
the largest are Many Island lake. Crane lake. Big Stick lake. "‘The 
lakte vary through eveiy degrt^ of salinity, from those revered with 
a thick erust of crystallized sidts down to othero in which the water 

IS pertcctly fresh, and the two extremes are not infrequently met with 
-nle by side.” 


biblichhiaphy. 

IUrui»,UW.-fc(^G-,J.aurv.uf C»u«la. V«|. X. 18W. i«i M, T1 .s Miastml 

tlMooicea cf ite Province Kew Httmiwlelt. 

Bst MItL. H. 1*. GeoJ, Surv. of Carisda, Vvi. V, tSW M. p«rt tt Ropmt 

CD thp Natyrml Oab mnd Ptlnilnjin m Otfl«ria 
FLarcHSa, Hccn.-ltep. tjaoKlm IHiCv |iWt 1*, (h, (l^lugical Serve,* 

sad in o-lntie. GgysWuugh, Antiguaiil,, PSetou. 

Co^chMLer mie^ HiJifuc^ Novp^ 

HorrUASjr. G. C.-Repiat Ged, Surv. at Cana ls. V., i 09 O-,,i. Alisl,ie.cf 

lIlfST, T, Sl-G«A Sarv. cf Cusds. Kgport of Picgnws 1865- IM, 

Inum aekJ 3 « 1 l 
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tsaiLL.] BEtTTtOX Cip 

Ht).VT, T. a.—Geal Siwv* of Cutuida, BB|)ort M Vniftreiiii ISOft-VS'. On dit iloderietk o. 
aaU Region. 

Hitet, T, S,-Oeol. Sure, of CumdA, Ke(«rt of Fnpgreai ISRO-Ti. llie Oiolerich **‘Wlogfnt*y. 

Salt 

Huirr, Tr S-^TraUft, Am. KtifiikHTs^ Vot V, Ob thi Ocvlvridi Silt 

K«KkOti. 

ISOAUL, 15, Gwl. Siirv, of CjutAOm VitL I, (N.a.), leso, Pan 8 on Salt. 

ImANKp A. C. —GebJcflicai Snmsjr of MifliigKD, Et^port for ytnir liWl. 
aicCoNSWJ-, K, G.—Rtp. GmL Barv, a| Calwdlh, 1880, i»rt C. Ou t\m Cy|iroM 
Uilbf Muuntam and ad^asene isutmtfy. 

?. J. H. —BTiLlirtiiicif tBe K^w Ymk SteUt Miueiim^ YoU IH, No. 11. 

Salt Gyilmnk ^BdiutrieB nf New York. 

IsTiCSTRr.—TechBoloRy aiMi IWc^, Ni?W York, Volfc L Aivd 11. 
msisa 3k?TI 0^.—Eoporta O^i SurV. of Caniuiii, VcJ. 1 Vtd. V., 1»^- 

91 j Yol VI., 1602-03 * VoL IX., l!®e ; jiiiria &. Salt, atptini^ 
anil diivd^iRBcnla of tbi* iultiatiiy, 

0^r^mQ BcRiAEroR YoL I., IHJI; VoL 1V«, im; Vd, YJ., 

18Ms Yul IX,18!». V 

SviTK, J. S.'-CthjI. Butt, of Cuuda, H«|Kitt inf Pkvgn^ 18ri-7f^ lILiitcity jind 
StatiatK^ of tho TfwJv and Manufao^DPa of Ojmpdkn Sail. 

SraxciEa, J, W.-GwvL Siir>. of CaiwK of 1871-70^ On Uia 

Cotintty lwtw<,-«h LTiijitir AjHinlboina ri var iml Wjpnii-rjgrm 

and ManitoW 

Trhliicix, J. a—Ef(k. <^. Sort, of CAiuida, Yol V.p 181«> 01, Part K HrjiOrt nti 

NorthwuKru 

Wfilu UT El LfiML — ol le^iwer Mkhigan, udih u» clni|i lioringi. 

GeokigicaJ Survey of Miohigan, Vp^ V. 


ZINC. ZtXL-. 

The only prodactba of zinc in l&Dti of whkii we Imve nby rfioord ProduoLioii, 
wai fmiD one uiln^i in Olden towmbip, Onlftrio. About &S0 tons of 
ora -were rabied valued at #11^500 or a iktla over $12 per ton. About 
l&B tons of Oro, nvnmging nbout 4ii per cent zinc, wore shipped to 
Swanaoa, Wiiktea, lha bain non being left at the oilnu to be abippad 
during the following a£;a.son. The metallic line oonbiined in tho ore 
«bipp«d aioouDtod io about 14S|300 p^onds wbieu at the £tia| avernge 
New York market price of the metal would be worth 
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The production and sale of zlnoHOrefl uiay now be regarded be a 
definite nnd iuteTesting feature of the lolneraL Lndnatry of the Dominion 
m shown bj the following extract from the Report of the ^liniater of 
iMines of British Colnmlibi for ID02 j— 

■ Formerly, nnc in the silver-lead area in the Slocan was a detiiment, 
the emelters having exacted a penalty for ita preeepoei. The ore ie now 
l^eing Roiight after by the American zinc smelters^ and priced are being 
paid for it which wiM cpahle the shipprs to realize a profit on a coni' 
modity they had looked upon aa befog not only wcrtJika^ but injurioas, 

A number of tnine^ notably anioug them the PaynOj IvanhoOp Blocan 
8tar and =0100 others have availed the maid v&s of this new inarket by 
shipping aeonsidemble quantity of the ore to loK Kansas, w hermit 
k being treated. Freparstions are also being made to i^tnodeL Bome 
of the millSp for the better sepa^ntton of the ores^ and it is reported 
that a number of other mille will be built, during the coming trammer, 
for tile proper and more ocononaieal hand ling of the produot,^ 

ZlNC-^ORE DsFOsim O™, 

The zinc ores of Canaria have so far received but slight attention and 
fcho work of exploiting them has beeji spasmodic. In fact it has only 
been during the last few yeata that any attention has been paid to the 
matter^ the present awakening of interest being duo to the considera¬ 
ble demand for due ores which has lately arisen, 

J5^&—16 
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So far aa diaoori^ij Knis yefe gone^ in e&atofo Caoiida depo^ita of 
workable zulq ores art few, ^mc bJeade oectami howortr^ at many 
points aecompaDjiDg galena, imd m British Columbia a ooiomenoB- 
ment hns been made in shippinj^ it to .^ntelters both in the United 
States and in Belgium, Blende as an aasooiuted mineral U of frequent 
oeeurretiee in Oauada in veins worked for gold, eilver and copper. 

The podaibilities for prohuible working of some of oop zinc uws have 
been largely increased, owing to the growth m the demand due doubt¬ 
less to the general commercial activity eharadterizing the Jaat few year^. 
Ores of fcliia metal, other than blende, liave not a^ yet- been proved to 
exist in Canada in eeonoinid quantitlea. 

Taking the separate parta of the Dominion, little ia on record as to 
economic deposits of these ores In Nora Scotia, but blende m sinab 
quantities ocoui« in many of the gold-bearing quarts; veins in that 
province. 

To this connecliou the following information is furnished by Mr. F. 
H, Mason, F.Q.S. Analyst etc,, of Halifax Xova Sootm 

^^Tho Only deposit of zinc blonde that has any eoonoioic possibilities 
that I know of iu Nova Scotia, is that owned by the Ch^lieamp Gold 
Mining Coinpziy situated at Faribault brook, a branch of the Cheti- 
oaiop riyer, Inverness Co. GrB. It occurs in a bed of Bencite schist some 
20 feet in thickness and is associated with pyrrhotite, mlspiekcl and 
galena. The mineral occurs in bandH tli rough the sehiat and Is in places 
quite insssive. I have seen lenses ovor 2 feet in thickness. A slope 
415 feet deep has been mnk upon it. I have found that by crushing 
to about ^ mesh and roaating prior to concentration a fairly dean galena 
and blonde concentrate may be obtained.^ 

In New Brunswick and Quebec, ephaierite also occurt as an associate 
mineral in veins carrying gnlena, bnt as extetifiirt mining operations 
havo never been earned on oontinnously, none is produced even as a 
by-product. In the latter province the only point at which zinc 
was claimed to occur in anything like commercial quantities is on 
the property of the Grand Calumet Mining company. This iasituated 
on lot 10 range TV» Calumet island^ Boutiac county, Que.^, at a point 
on the Ottawa river nbout 50 miles above Ottawa city. It exists at 
this place in depoeitu in tho Lnurentian rocks of the distiiet. They 
were described in 189a by Dr. IL W, Ells of the Geological Surrey 
atfi^ oa follows 

“Tho most important mining developments along the lower Ottawa 
at pmsont are on Calumet island. Hort the old workings on tho 
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Lawn proporty^ neBr the end of the ifiland^ on blendo and Zi?rc, 
gi^lOAiL depo^fit^ ba>re Leen extend^ and dev^elopment work is now 
carried on over three lota on Hajige IV^ The oontaitung wks are 
]ar^>e1y dioriLic with some reddish granite^ and these mnssea are intril- 
sitre tllroogb tho gre^ gneisa and lUncatoDfiiL These latter are well 
exposed along the Boohe Fendtie channel of the Ottawa on the sotttb 
side of this island. The principal workings at present are on what is 
known as the Bowie proportji where a large open out has bofio mode on 
on ore^body in the diorite consisting of both blende and galena. The ore- 
body Is of considerable extent^ but is pockety in its cbaraeterj and no 
well detiaed hanging or foot wallij were aeeo, liiQUgh the mass sends 
spura into the onolosing diorite. Over 1^000 tone of ore were mined 
at thin place during the post summer^ and it finds a ready sale In the 
European market. On the west part of the areo^ a shaft Las been 
sunk to a depth of netirlj 130 feet^ in order to cross-eut and intersect 
several masses of ore that appear at the surface in thU vicinity i but 
work on this location was Emspended during the season, in order to fill 
orders from the Bowie plL There is evidently a largo quantity of 
mixed blende and galena ores in the intrusive rocks of this district^ 
but in none of the openings examined was any well defined vein struc¬ 
ture noted^ the ore every where appaaring radior in pockety masseSt 
though some of these are of large extent” 

In Oetarlo also numerous deposits of galena accompanied by more 
or les« xmc blende are known to exist. Theee, although wrought from 
time to time in post years, have not so far been placed upon a perma^ 
nent working boais^ iio Uiat although blende might otherwise be pro^ 
dueed as a by-product it cannot as yet be counted upon ae worth working 
alone. A few examples of these which have received attention of late 
year^ may be here mentioned. 

The Katherine lead and zinc mine is situated upon lot 7 Qon. XI, 

Lake township, Hastings county^ 3 miles from Millbridge. Some 
development work was done at this place during 1900^ by the British 
and Colonial Mining and Development company of Ontario. Aj 
deseribed m the Report of the Ontario Bureau of Mines for 1900, 
the vein ia said to carry galena and zinc blende in caloite, the average 
of the ore shewing 10 ounces of silver to the ton. It is also statod 
that the vein is in diorite and has a width varying from one to four 
loot. Up 1900 two shafts hod besen sunk, one to a depth of 1S5 
feets nnd another at about half a mile from tbUi, tn a depth of IB feet. 
Diamond drDling hod been carHod to a depth of 202 feet. 
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A 2 .tBc mine is beiEi^ operated od lots 5 an I 6 Con. I IT, In thn 
township of OU^&n, Ftrontefiac fk»unty^ tit a point abooE a nnln north 
of Long Iflke, According to Dr. W, G* Miller pro^^iiicialp mineralogiAt* 
the deposit is irregular in character^ o^urringin crTFstalline linie^lone. 
The nm eonHi^t^ of a mi^ctoro of %iao blende and galena and uveragoB 
after rough cobbing about 40 per Cent of 7inCi 12 to 15 per cent of 
lead, and the pore galena carries about 20 oances of sil ver to the too 
of 2p000 Hm. The owners state that about 950 tons of oi-e were raised 
prior to the end of 1903k of wblcli a trial hliipmeot of L58 tons was 
made to Swansea, England. Up to that date, a ahitfi bad Iweu sunk 
to a depth of 80 feet, on a 2 feet rib of good ore. 

At Blende lake., about two miles north of the eastern en<l of 
ThTinder bay. Late Superior, blende in large-crysti^h occurs in a vein 
of caicite about eight feet io width. The south wall of the vein, 

which lunaeastai^d we^t, conabto of dieritic schintuf HuronUo agOi 
while the north wall is fnripefl by ferruginous and ailicious clay slates 
of the Aniiiiikie Series. 

In the Thunder bay district the Hilver veins which were exlen?iive]y 
worked some years agOp carried considerable blende in placfrs. At some 
of the tolnea thiy mineralp whoa enriched by the fiecondary luineral^, 
argentite and native Hilvet, constituted the mam constituent of theae 
ore bodiee^ nlthough at moat of them it would F^imply bo an accessory 
constituent of the vein. The Silver Mountain vein 1*1 the only one 
which has been worked of late, most of the other mines having been 
idle for a number of years. 

The Only riuc deposits proper winch have so far been developed to 
any extent in Canada are located in Ontario near Rossport Atation on 
the Canadian Paci5c Hail way, on the north shore of Lake Superior^ 
TIlo Zc-nith mine is Hituate some 12 miles north of the lake shores at 
the head waters of thn IkYhito Sand rlv^r, AcceHs Is had to it in 
sunimer by caiiqoing up the Kvyr and the chain of smal takes along ita 
course. In winter^ letter communication is to ho hod over the ice by 
in ear B of a road connecting these Abeets of water. 

The depcsit* seem to cojisIi:;t of more or Jessi irregular bodies of apho- 
lerite in the hornblendie and dieritic Huronian rocks of the vicinity. 
When visited by Mr. E. I>. Ingall for the Ceolngionl Survey in 18S4^ 
the work done hod nob been of sulEcioni extent to allow of pofiitive 
condnsioDS being arrived at na to their real nntui-c. A number of 
HurfaccB of ore had been exposed at dilTerent point-t on the property in 
folio wing up the Aurfa^^e imlications by the removal of the capping of 
earth or solid rock under which they hnd been found to pass. 
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Tbe ore exposures couatsbed of one ol the top of a bill on (be one 
side and the other near tbe baee on the oiher ucle, near the alioni of a 
little lake. The hill is about 73 feet in height above the lake level. 
At neither poiiit bed the limit of the ore been shou'ti jo anj direeiion, 
and therefore such featurea as the strike, dip and thickneea could not 
definitely be determined. At the lower workuij^ a surface of solid ore 
had been exposed, mewu ring about 20 feet x 13 feet, a smaller exposure 
about 90 feet to the south east of this measuring 10 feet x 10 feet. 
Easterly from the main stripping about 30 feet, outcroppings seeui to 
show the existence of a small vein about six inebes thick sltikinj; about 
N.E dipping 45' N.W, and a small per llel vein shows about 15 feet 
furtlier west again. The upper workings are Rome 500 feet ujrth of 
these. At tbe time of the visit above mentioned a surfece of 

solid blende about 15 feet x 30 feet had been exposed by stripping. 
The formation strikes about W.K.W. and dips northerly about BO*. 
In an enaterly direction from the exposure the ore if caiitinuous must 
uudorlfe a capping of Country rovt. Although no final opinion could 
be formed at I bat time and under tho conditions then existent, the 
impresi^ion was formed, from the features preseoted on the ground and 
from Llio minute structure of some of the ore. that it probably exists 
as masses coinciding wifli the foliation of the country rock, and would 
thus follow it in all its flexures. If this be the case, one would expect 
in the sharper bends to find large irregular masses of ore oonnectiag 
with thinner sheets in the less folded portions. This supposition would 
explain the peculiar features! of the ore surfaces above nsentioned, 
especially the upper cue, where it would appear as if the prospoctora 
hod uncovered one of these bends from above by stripping off the 
overlying rock representing the upper portion of a fold. 

Indications of other occurroncM in the vicinity of those already 
alluded to, were also noted The foliatwi structure of the rock was 
not always plainly apparout, being eoufueed by the jointing. 

The bleudo is dark coloured and the as-weiafed minerals noticed were 
copper and iron pyrites and here and there a little dendritic unlive 
copper also a white incrustation on the weathered surfaces, probably 
sulphate of zinc from oxidation of the ore. 

Although the existence of ore at this plice was known more than 
30 years ago, owing to its inacHKsibility it was not worked until the 
winter of 1SEI8-99, Operations were then continued on and off for a 
year or two, but the mine is now idle. Tbe total amount of ore shipped 
as per rattirns received at this olHee, was 1066 short tonn The latest 
description of the progress made at the mine is given in the report of 
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the Ootario Govsmtneut Tn^peotor of mines ns —To Feb, 2L| 

1900^ three fhafts had been Mnk; 5fo« 1* 36 feet deep; H'o. 2j 40 feet 
deep; Ne^ 3, ]2 feet deep. A small open mt hiid been mode, 
from ^hich about 100 tone of ore had been taken. All the shipments 
were made in the winter hj hauling the ore over the ice on the lakes 
and on %h& oonneotlng stretches of mad which had been cut out for 
the purpose. Freighting from the mine to the ndlroad is said to 
have coet about S2.00 per ton. 

Speaking of hie visit to this place on Feb. I4p ISOl^ the mining 
inspector describea the condition of things as follows; — 

*'• Mining operations linee a jear ago have been confined to driving a 
tunnel into iJiie hill In which the zinc blende deposits occufi starting 
on the level of the amal] lake at the foot at a point between the old 
shafia, about ICO feet north of No. 1 anil 500 feet south of Ko. 2 and 
l)eneath the old open slope in the brow of the bluff. The Length to 
date IS 76 feet, including IS feet uf open cut at the inouthg and In its 
course of about uorchsast^ the tonnel is intended to crosscut to the main 
vein@ fourid on tho surface as woll a^ to explore Hie country rock. 

“ In the open cul^ a L^rge body of zinc blende was struck and sloped 
up 15 feet to the sotface, In places 4 aud 6 feet wlde^ but of very 
irregulnr Ehape> and without any visible continuous walls. At 12 feet 
in the tunnel another band of solid blende a foot wide runs down into 
the hoor, and at 30 feet beyond thiv is a third body, 16 inches wide 
at first but pinching out in ten feet at the face. Besides these three 
main atrikeis many other intermediate wtrlngera and veins from a 
fraction to ID iuehai wide were passed, all having approximate]j the 
same strike of north and south and dip of about 26 degrees east, 
into the hillp which bearings coincide with those of the outcropping 
of the large vein at the surface ubove^ The country rock as seen 
in tlio tunnel has been disturbed and bioken up along two <iiree^ 
tionSp giving It a "blocky*' nppearanceip the main movement liaving 
been sufficient to produce schldtoeo areas in widths from streaks up to 
several feet, striking north and south with dip 26 degrees eastp which 
dircelionB are the same os thosa of the ore-lx)diea. In fact it is in this 
schhtp altered in places from tho coarss green trap rock to a soft gouge 
that most of th* veins have l>eeo found. 

Grains of zinc blende occur imbedded in the massive trap^ having 
no connection with the msiu depositn ; frequently also masses of the 
sulphideAp pyritea, piTrhotite and ehalcopyrite^ nro exposed in the 
seamsp both sepamto from nod coniiguous to the blende. The massive 
zinc blonde in the tunnel workiDgacontnlns small grains of pyritfs and 
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pjrrhotite disMuiiuted uniformly throughout it, forming hut a amoU sjjso. 
porcontugo of tho wholo, yet in oo&siderably greater {[UHatity than is 
found in th« very <!«atse blende at the old aurface slope.'' 

A specimen of the ore from this piaee eupplied to the chemical branch 
of the surrey by Dr. R. Bell gave 54 2S per cent of metallic Eine. The 
avemge of the ore shipped however is said to ha%'e run about 45 per 
centk 

Speaking of tho work done in 1901, tlie Ontario Government Miaee 
Inspector gives tho folJowing particulars: “The owners, the Grand 
Calumet Mining company of Ottawn, Ont., have not undertaken any 
systeiuatic plan of development, the sloping out of the above ore from 
the biggest showings in the various old workings leaving the property 
in practjeallj tho same -state as before. No. 1 shaft at its depth of 30 
feet was enlarged to 20 by 90 feet, in the west side a 10-foot winao 
sunk, in sixe 6 by 12 feet, and at the surface some underhand sloping 
done, producing in all SO tons of ore. Small stringers and poekete of 
zinc blende show on all the shaft faces ami on the west side the conti¬ 
nuation of iho Ore-body in ih^ winze ej[lends up to the surface, one or 
two feet wide, in irrsgukr outline, but probably largo pnough to pay 
to follow. Tho tnnuel was driven n few feet furtlior, total length now 
8i> feet, and discontinued as no more ore vaa struck, but from the 
whole working, including the open cut at its mouth, 40 tons were 
oxtracted. Between bo. I shaft and tho tunnel, an outcropping of blende 
gave 20 tons from an underhand open stope. From the two old open- 
cqls on tho brow of the bill 160 tons further were mined by sloping 
P feet deeper, still leaving a fair showing of ore in tho bottom. No. 2 
shaft at the west side of the hill is now down BO feet, an Increase of 
16 feet, the last eight forming a sump below the level flcior, into which 
the bockot dtopa for loading. The first level was aUndoned and closed 
up, no ore being found therein. In the sccoiad level at 42 feet depth, 
the east drift, 43 feet in length, was originally mu at 38 feet depth, 
followed by the removal of a 4-feet underhand level, now 25 feet in| 
and along which a lease of ore lies from 2 to 8 feet wide, its upper 
edge pinching out in the roof. The first level, 6 feet above shows no 
ore at all, but in the floor, ore fills the drift from wall to wall aud 
strikes about northeast-Bouthwost with dip of 60' north. Considerable 
ore has also been mined from around the mouth of the sliaft, which 
with that from undeiground totals some 500 tone.'’ 

Tho foregoing detailed descriptions have been reproduced in full oa 
account of their giving a very ideaof the irregular mode of occur¬ 
rence of the ore-bodies, thus corroborating the idea arrived at by the 



248 a 


0B0LDGtC4L SUfiVBlT OP ClANAbA 


Writer from tbe ejcamiDAtion niode in 1884 and becau^is a right 
ucLd&Tfitandlag of the oonditions at this place, where tbe ore-bodies 
have worked out, will be very helpful ia future ia judging the 
possibilities of other similar depofiita found in the district, 

« Indications of the existeuic^ of a utiniUer of other bodies of ^tnc ore 
are reported from the disti-Lct around the Zenith mine^ and a number 
of mineral locations have been taken up. On one of these viz. E.S. 
Til, some development work haa been done. This la known a« the Oeaie 
mine. Tlio shaft, at the time of the vi%\t of the Ontario Inspector of 
Mini:!8 ip Febniaiy 1900, had been aunt some 23 feet on a shear zone 
in tbe country rock/' showing a little minerali^tiou ; but he reports 
the bottom as showing ore in promising quantities. 

At Mazokama liiver* about 25 miles further west, on the main line 
of the Canadian Facinc Railway, it is reported that zinc blende has 
l>een found. 

In a strong vain known as Johnstoa^s mine^ which also holds galena 
at Wolf rlver^ north-west of the head of Black bay, T^ako Superior^ 
bunches of blende are scattered tlirough the gaague, which consistsof 
calcspar and qaartz. 

At the Victoria and the Cascade Mines^ Carden river, near Sault 
Ste. Ntario, which were worked In post ^ears primarily for galena, a 
considerable pioportioa of blende occurs along with ItL 

leolated crystals of blende, generally of a light colour^ occur in the 
dolomite of the Ouelph formation from the falls of Niagara to the 
township of Beverley at the head of Lake Ojitaria 

So far ns onr present knowledge extends, British Columbia will 
prove to be the chief Bourco of ^nc orea in Canada. In the eilverdead 
mining districts of East and West Kootenay, zinc blende In varydng 
proportions occurs os an associate mineral with the galena, and m 
mining, the blende is produced as a by-product. Whs let in some of 
the mines and districta, blende forms quite a sub-ordluate feature of 
the vein«s in others it exists in quite large proportion. 

During 1902 oonaiderable interest was aroused in the provluca iti 
regard bo this mineral owing to the visits of agcnta of smelter hrtnstn 
the United Btatea seeking zinc ores. Soma dlflicuUy wan anticipated in 
profitably marketing the praduct OP account of high freight and the 
duty on the ore entering Lh& United States It is now reported However 
that favourable arrangemonts! have Ijeen arrived at regarding both 
these poiptH and that shipments of the mineral to the American 
amelters from the Slocan mines liavo commenced. 
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Blende la Bssoci&bed with the gaLeoa fou&d in the Dei'oninri lim^tone 
of Oreit Slave Uke, N*W.T ♦ 


STRUCTURAL MATERIALS, 

alATVHlAU^ 

Under this heading are aompritted buiLdiag sboDo^ granites^ Kuarblaa, 
elatesp dagatoite, oemoiits, lime, aa well aa the Edanufaetur^ of 
clav^ which incJode building bricka, tilesp drain-pipe^ earthenware and 
coarse pottery^ 

The industries baaed on the structural materials are so widespread 
and are carried on in so many diSerent places^ on various nod 

often intermittently^ that it U impcA^lble to obtain anything like 
complete returns of quantity or value of products. The Sgui^ of 
« production are, therefore, to be taken only as rough appraximations. 


Table i. 

SraDcniOAL BlAfWAUi, 

A^iNCAL FHonrcno^ op BrrLniNn tsiroNE. Produftion. 
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•9er Dr. Bcll^ ^tunmury R#|icrt for 10$^, 
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Tabu SL 

STECrCFTTiLU. arlATEBIALa. 

Expostb cr AHb Ma^mj^ WaairaHY aKd tTicirBOCiGHT. 


C*l*D^*r Ymr. 1 

j 

Wpoti^t^ 

I 
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i™., . . 
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fAflll 

im . . 

laase 
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1 4J,4M 

^ S93 . + h BT + n ■#'■ m‘ M' w m ■>■ ■ ■ ■ m -m m m 



laM..,., ... 

22.&76 
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1S9&... ... 

ass? 

&t,SlG 

1«M.. ... 
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mr ... 

9,41G 
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a&sG 
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iswi...... .... .. . 
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JOW . . . 
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IW ... 

a&iT 
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1905L„..„., ... 
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Tabu a 

STBBjTTUK^ MATtBfAUk 
llirC}]TtB PT BpIUOLVO &TOKB. 
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3^061 
61,088 
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33,495 
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1880 _,* 
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Sfrwxitm^u HAt«MJLUL 

Iii?0lrrH or HAjaTAcrDzn or tSfro^sm ob Gha^titb, N,E,S. 


TlitCAT Y«r. 

YaIqc. 

FucaI Y««r. 


1830. +4 

1*82 .. ... 

1383. ... 

1884 ... ... 

1886 .. .* 

18Re,,_ . . 

1 

lOOlx X.. .XX.XX.X..X.* 

imr . ... 

isact.^, 

laiu,..,, 

1305 ■ + + + . ^ 

............. 

im.. _ 

30,470 

40,323 

40,510 

&1h060 

51,400 

41,040 

t4ii,14@ 

ftTiOao 

18^.,.* 

istiw...p .. 

1 1R8H T + .ixi- T.rTX. 'i-.r'l'+-T. 

1380 t + + T 

isao. . . ......... .... 

1800..... . . . 

JOM,. + 

1001. 

* Sawo ofily,,. .. ...___.... ::3& p.e. 

1 IF A»tl |iatiAl>^ .,. _ _ n 30 p^c* 

1003 -i «■ MAnnffictuTVH dC NhO.F . .^x.. .x... .^ h (xq; 

IpAviiw Uodca^, + ... + *x 8. 30 [wi. 

^Muiiraietim*fl oE itonp, N. 0. P ................. m UO pt q. 

8 247 

31,410 
3rtffiK^ 
8,513 

15473 

872, r©7 


TABI^ hr 


SratiCTUHAL Matbmiai^ 

AifKLiAii PliootJt'nov or ^LiuifLL 


CaleiiJAr Y’Pat. 

m- 

Tool. 

Yulutii. 

lim ______ 

501 

342 

101 

88 

780 

240 

340 

1 

Nil 

1 200 

234 

NiL 

80,000 

fipSS4 

3,100 

lOiTTO 

1,762 

aooo 
i 5.100 
NiJ. 
3p000 
3L405 
Nil 

18S7^„._... ......... ..... 

1S88 r * 4 4 ■ • ■ k I- '# + + - 4- + + 4- 4 > P fc r 4 -< X 4- 4 4 + '• ■"■ 

1 iKw'iii. I - — 

I8fll .... 

189S ______ 

IKJS......*.. ........... 

1804. .. .. XXXX.X.X..X 

llR!ia„ __ .. .... 

laofi .. 

1307 ta lOQl induMiiVW. 



STBurnriuLL 

^Iatwalb. 

8tQ1I« 

DC Clnuiitb 
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SURVEY OF CATTA^A 


Sm-mrm 

AIatjouia. 

Immirte 
of Irnrble. 


Gmiit«. 


TaSMe B, 


SSmucrnriuL ALiTUtrALS. 

IvfOMm or llAiSME. 


FifCAl Yi^, 

V'^e. 


®.1>T7 

lOS^Wfi 

123^530 

108,771 

102,839 

lir,7B2 

1044250 

.... . 

ifl&L,...*.. .. .. 

issa,.,,... ..... 

>■■■■■ q 1 

iBsi. —. . .... 

... ,,.. ,. 

i^:::: ' "r....^ 

... 

1888..... ... . . ..._: ': ’ —' ... 

■044681 

lio::::::. .. : . 


IIMM 

0^36$ 

IMI . .. ....... ._ 4444 -4.., 

107,661 

ioe,368 

00,177 

04,697 

i?9a, ...... . ;::::; . 

4.44,.,, ,:.4..h.».’ ."4 4.1"'.V. .‘..^^ 1^ 

I- I- + - r 1 ■ 

i8ftS _.44.4......... ... " ..4.V . 

83L42a 
HOGS 
77.1&0 
^ 11^804 



i8£«....4..___^.... . 

18fl9 ..... . 


101 8T0 

1®^ . ► 4 4 ■ 4 , 4 ... ^ ^ , . . . 

■ 

AVI 1^1 W 

£H,017 

IMl.. .... 




r A£firlbt$ ftUtJ inQaii/AQtur#9;i of :— 

1 MarWu ^wH drIv .. 

ItMW -i Finl^i^d And pDliihi^ _........... ... 

1 Rough, hanimar^ eircihiidlGd . .. . 

Dut^f. 1 

36 £ 

JA ¥ 

¥87,077 

itm 

11.657 

21,SyS3 

1 Muiufutun^ of, N.O.E, ... .44 


TdLaJ. IUArb1 » bleu] DLlUluf&C^lirafl of.. 


$130,-124 

' ^ * 


Tarla 7+ 

8THVCTURAL MATlRIADSb 

Annl'al FiwntrtrnoN or GsA%'irL 


CalencUr Ymr, 

Te™ 

Viliit. 

Cflll'iTFlBJ YfftT. 1 

1 

* fnlu. 

Vftlih?, 

lS 8 fl..; .. .. 

1887.. . .. 

1888.. ... .... 

1880. ... .. .. 

19S0, .. 

1801,, ... . 

18!e.. 444.. 

21,217 
21.392 
lOpltW 
13^207 
13,(>37 
24,302 

lCvS 02 

$d5.3(N 

142,000 

U7,m 

7a4orto 

1 fiP.328 1 

1 IH,™ 

! IfflMJSO 

I 8 SIO.....P.. 4...4 

ISOG 

19,238 

18,717 

10,346 

234807 

13^418 

100,709 

81,073 

i«0*,tlOD 

10^000 

2l0,fi00 

ISIT .. 

..... 

I81ta..„..., . 

Ill® ... 

lfWl,._ 

189S...... .. 

1902_ _ 


183H . .. 






























































































flBcnos OP myes 


25S 


Tadli BL 


i^UUmAL Ml^TEitCALiiL 

Anxual PijotKtmos of Slatil 


CalcndAT Veftr. 

Tocuk 

VaIih^ 

law. r... 

i6S7„, . 

less .*__ , 

7,357 

&,314 

0.235 

0,368 

5,000 

7,112 

4^w-rmwwmm^m 

9^,075 

89,000 

90,089 

112,160 

100,250 

05,000 

OO.OTO 

75,560 

50,900 

53,370 

-42,800 

4a7Ul 

33,406 

12.100 

W,1i80 

12,200 

.. 

.i 

ieaa...*.....,„. 

IBikS , 

1804.... ......... . 

IftflS.... __ i... . 

IK)6. ..*...., __ 

iBa7....„ ... 

+ + P P ■ *■ * ■ 

j 1 4 1 ■ 4- ■>• 

issa.,.. ____ 

. . 

iMa. .. 

1001...,,,,, 

1902...... ! 

.m 


tjTRtKfTL'BAL 
ilATmiuite. ' 

Prodtiotl^D of 
HUitr, 




Mahehial.^ 

Exrostrs of Slate. 


CuJijtitiM' Ymr. 

Tons. 

Value. 

}m ... 


m,m 

..... 

346 


lS8fi,..,. . , 

34 

, 455 


27 

ST3 

iSfts.....,,,.,.. 

22 

! 475 

1»»9 ...... . . 

2fi 

3.303 

j 1890. .. 

12 

' m 

1891..... 

15 

190 

11*22.. .. . . . 

87 

S;09S 

1893 , ... 

178 

3.108 

1894,...,...,,.*, 

187 

3,610 

18», 

30 

5"4 

I«W.,„- 

301 

8,918 

1897... 

Ml 

m. 

1808......,..,,.. 

Nil 

Nil. 

1809 ____ 

Nil 

Nil 

1900 __ 

Nil 

Na 

1001...,. . 

1002-,.., . , . 

10,760 

10,000 





Expom of 
Sl«o* 















































JV J 


ilTmcctv^L 


PrwlT<etU» flJT 

flAfvtoiim, 


2A4 ft KJBOLoarcftL bphitbt Canada 


Tabu 10 . 

Stwctvbal >Eatuliui. 
jKronTtf Q¥ Sum 


FLhaI Yw. 

YaJihl 

Fboal Yoatp 

« VaIu^ 

iHftO . .. 

2^1fi0 

2TpS45 

4K370 

23l,*Cl 


M»,-I4l 

BlplTO 

i^m 

H17B 

21,010 

HW 

ftS^lOQ 

CS^TW 

TljlST 

\m _ _ ___ 

10^. ......... . ...... 

1B82.*,,*.,* _ ***.„. 

im.............. 


Iit04„. ... 


1390.,...^ ... 

ISftfi.*.,. ... 

ISift.*. 

iSSfi*- ■»■■ + + 1 .-it- 

1057... ... 


is8a..__ .. 

.... .... ...-, 

im _ _ .... 

1899...* + .+ *pp *_ 

ISftSp^..^...... . . 

] SOfi^Y" P + + i»-Ii +l-il»4-|l + !r#.. 

lOO]. . L ^ ^ a. . p ,.f « p + ^ p i 

IHSOl .. . „ 


l>utj. 



i 171 

S6!f 

over 


pqf iqnuft' 

ftT.sao 


U73* 


S,4fll 


i7,aaB 


; «72;|»I 


f SlfrUr And tiunufictun^ 
&£u)tc^ , 

KooG&g lUie,... .......4., 


im 


Scihmil 

3l»t« peocdL _ 
SUtvof aU kiudi Uid xuuuiCKfctfiM of, T^+^S. 


ToIaL*... 


Tabu IL 

j^OOTOBAI^ AEATXICIALH, 

A7r?tPAii Fbooitctiosc or FiAOwrom 
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aSCIfldN OF Ml^ES 
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HaMIM 12. 

SnCCTURAL MATmLfcLH. 

Qf FiM^uBtiTver 


Fiacal Year, 

Ten*, 

V«h». 

Finl V«f. 

TcrtML 

V.11W, 

im. . 

\m. 1 

1833 ........... 

1554 ... 

1555 . 

_ 

1388. 

im.... _ .... 

IftJO.. .. ... ..* 
1891......**.,... 

Z3 

m 

lu 

137 

aw 

1,602 

: 2,^2 
h^m 

\7W 


1 ... 

im. 

18W ............ 

law, 

1 IKW... .. ..... 

__ 

19W.. . . 

I#W.. .. 

urn 

\ 

21& 

15 

NiL 

IS 

B8T 

! su. 

i d 

u 

j 33a 

IJ^OIS 

8,500 

2,429 

m 

NiL 

m 

lie 


^ ilnumd. Uuty^ SO %. table 3). 


C«jn«iiA—Tb* p^liictioa <ft €«meDt in Catmda in 1902, both nat¬ 
ural nxik and FortIniKb niDDunted to a tQtal id 722,525 iMimls, valued 
at ^1427^550 m oampnred with 450^394 barreU vaJued at 4060,030 m 
l0Ot and 417,552 barrebt valued at 4662,910 in 1900. The above 
Ogur&q represent actual sales and ahipmvnbl. The inereai^e in the sales 
in 1902 na compared with 1901 was 272,1.3] batrela or over 60 per 
cent. 


Ta»12 

SmECiuaAL 3CATtbiALs. 
A!f?ftiaL PaouL'c^icii^ tar OincftAT- 


C*lettii*r Year. 

ISan^Us 

VjiJii&, 

CbloniJu Ytur. 

j 

Vi2«fc 

1887* *,*.. .... 

0^,343 

'8 81,tWj) 
3&,&93 
00,790 
93,IW 

1892. 


i 117.4W 
168,007 
108,142 
128,201 
^ ii»,m 

u^,m 

194,015 
144,837 
173^876 1 
SOl.Wl 

15383. .. 

_ _ 

m,m 

90,474 
1(1^210 
93^473 1 

1303. 

1804. 

■.. 

1800. ... 

IWl*.... .. 

18W.^, 

^m. . 

.. 



if&T ... 

iPbrttimJ , 

1838 i 

IFwtUDd.. 


BamlA. 

.. I19,7ti3 

_ KT.iafi 

$ 8A,8&3 
S«0,380 
73,412 
321,188 
UPh^ 

OD^WI 
M2,01fi 
01,41S 
A4h%GlB 
08,932 1 

J aKK,2l3 

f37^273 



1^034 
111,337 
srii\3se 
m428 
202.124 
133,838 
317.060 
127,031 
394,,^04 

1 260,S«W 

307.580 

-iLtoii J ■Nature*! .. 



}3!WJW 





VPcirtliiid . 

... 


i iir.fifid 

GG^OIO 

: 

ifu» /Naturjil.,. 



J 

l450,SP4 

wo,cso 

. -, p * 





j 722^™ 

1,127,660 


Matullaui. 

loiparb c4 
lllilpltPEHf. 


CcTLi™i t. 
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aE&L<}d!C^L fiOHVET OF CAXADJl 


Steuctuiial 

Matzrialh. 

Natural Edcb 
CenMitit, 


Portl*4)i:1 

Ciimetit, 


J^ock CfmenJ waa nunde by four firniis in Ontaria AJid one 
in Mnnitobn, and the production in 1002 was hb foUoifs:— 

Total sfliea during tlio your 124,40& barreJa, valued at 591,870. 
Total manufaetured during the year 131,400 bamslo. 

Stock in manufacturers hands 1st JunCp 1002, 10,400 barrels. 

31at Dec.p 1902, 24,600 

The prices realized at ihe worbs Hrerefrom TO to 80 conlepar barrel 
of 240 lbs. ner, in Ontario, while in MnLiiitobn #2.00 per barrel of 200 
lbs, was ebtsolned. 

Following h a Hst of prodnofng firms :— 

The Hamilton Cmuent AV'orka, Hamilton, Ont. 

The Queenston Cement Works, Queenston, Osil. 

Battle's Thon4<J Cement Works, Thorold^ Out, 

The Toronto Lime Company, Toronto, Out, 

The Manitoba Union Aiming Co,, Ltd., Winnipeg, Mon^ 

The total capacity of the works of tlie above companies is about SOO 
barrels per day, or 240,000 barmk per year of 300 days. The plants 
were ikpparen Uy operated to piiIj about 60 per cent of their capacity 
during 1902. * 

Portland Cement w&a made by eight compsnie^^ one in Quebec 
and seven in Qn tario, and the total production for 1902 wae as fol¬ 
lows ? — 

Total sales during the year S94,594 barrels vAinetl at #1,028,6IS. 
Tot4d manufactured during year 562,338 barrels. 

Stock In manufacturers hands 1st June, 1002, 6hJ05 barrels. 

» 3lBt Dea, 1002, 33,446 

The prices realimi at the worka ranged from #1,57 to #2.00 per 
barrel of 3[i0 lbs. net. 

The total capacity of the eight warka in operation during the year 
was about 3,000 barrels per day or 0OO|QOO Ijarreb a year of 300 days, 
so that the output for the year was less iJian 63 per cent of the capsr 
city j it sbetild be noted however that two of the works were in opera¬ 
tion for a few months only.. 

The imports ol Portland cement for the year wore (aee table 17) 
1,971,616 ewt, valued at #833,657. This would represent about 492,- 
904 barrels of 400 Ibi. 

Adding tJiO imports t* the sales we liavo an estimated oonEumption 
of Portland cement in Canad a in 1902 of 1,087^498 barrel a. 


IKOAL^. ] 


AECTKiN f>r MISSB 


357 s 


Following is an estimAte of the oonsumptioa of PortlanJ Kmeot i 
Canada for the past six years :— 


-— 

CAniiduiL 

w 

IjnpoT&Bii 


. . 

- 

. ! 

1901.. .., _ _ 

1992.. . . . 

ll!>p763 ; 

SSi,3C*J 
3!^ 1^4 
317,CIGd 

S2^m 

4ft3,l98 

492.904 

warn 

^n7.m 

720,174 

1 


, Following is a list of Portland cement eompaniss in Canada. 

Companies produeing cement in 1903 : _ 

Crescent Cement Works, Longue Point, Qoe. 

Canadian Portland Cement Company, Doseronta^ OaL 
Ijke6eld Portland Cement Co., Lakefield, Ont. 

Imperial Cement Co., Ltd., Owen JSoond, Out. 

Owen Sound Portland Cement Co., Ltd*, Owen Sound, Ont, 

Grey and Bmce Portland Cement Cn, Ltd., Owen Sound, Ont. 
Sun Portland Cement Cd, Ltd., Owen Sound, Ont, 

Hanover Poriland Cement Co., Ltd., Hanover, Ont. 

Companies with works completed or in process of erection and com- 
paoie^ proposing to &rwt pIuAts 

Jfational Portlnnd Cement Co., Toronto and Durham, Ont 
International Portland Cement Co., Toronto, Ont andHttl), Que, 
Colonial Portland Cement Co., Wiarton, Oat 
Belleville Portland Cefcient Co., BoUevilJe, Ont. 

Raven Lake Portland Cement Co., Toronto and Victoria Road, Ont 
Ontario Portland Cement Co., Brantford, Ont, 

Superior Portland Cement Co., Orangeville, Ont 
St ^tary’a Portland Cement Co,, OrangovUle, Ont 
Standard Portland Cement Co,, Toronto, Ont, 

Royal Cement Co., Montreal, Que. 

W*Mterii Porilftiid Cement Oo, Winnipeg, Man. 

^lanitobn Portland Cement Cft, Winnipeg, Man. 

15—8^17 


^UecTtlUL 

IVIantuAis. 

OpttKHl. 




VTi?ctin^ 

plants. 























2&B B 


amLOGTG^L aUBVET OP €A»ADA 


aTBUCTCaAl. 

MATimALh- 

Ccoienl. 

El porta. 


TmpOirtL 


Tabu 14. 

g^^ottriAL ^Iatcsuln. 
EXFOItTB o? Ciwtsfit. 


CMondAT Ywt. 

VBltie, 

ISfll ..... 

$ 




hm 

1S&4 . . ___ .... ,,.+ ..... 

i 4d2 

..... ,,,,, .... 

m 



1307. « . ..p. +. » 

m 


%nj 

IHOO.-..--. . .... ... 

2;7SS j 

ISOO **.... I...... ...................... 

3,^ 

' 1001 .... 

hm 

1302 . .. . __...... 

2^207 




Tabm IDl 

STBlitlTRAL MaTKRIAUl 
ijfToirrB g? QjuiEifT ix Bulk ob BAao^ 


}-)ic4 Yw, 

BuB^eU. 1 

VlllML 

TIh^ YMif. 

lliuibelB. 

Vfciue. 

iSHQ 


S 28 

■1 

IKH ......... 

Hsai 


ifttn 

&IV 

1 298 


tS,fi34 

2,900 



HO ' 

, 1834.. _....... 

9*027 ' 

2.018 

j i 

1>7JW 

648 

IHOG........ 


2.112 

J IWW - . li -11 r ( + - » 

1334.. .... 

4^826 

Iptae 

1300 r ■. . 1 -r-1 -i 

. a . . a. ^ « 

3.672 


4,D^ 


1807............. 

rmi-mm 

4,31H 


r.AHB 

1.S61 

lB98.,..p. ....... 


3v203 

I, IftK^ 

^ A A41 1 I.ATO 

IBOO..^^... ...... 


8^920 

10Dd ■k..Hbr'.p.4<« 

' 1380/. ... .. . 

J5a,DW 

1 6,787 

1900....*,. 

1 ft 1 i i + T - 

10p4RS 


32,8IB 

; 10,863 

IWl. .***,* 

l.a. . .... 

4.-®0 


21,066 

; A.44S 

lD0!r,.pp.*.p*,p, 

t 

12,234 

1 XlBl-. .. 

11.40! 

1 2,H90 

t 


" 

\ 



^CBiDBnt, N.E.S.^ And aintiuFutum ol Ihaty 20 per eenlL 
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SWCTCHAL MATEaiALtS. 


dTUL-im'lAL 

>lATIRrALEt 



■Dnlfj, 12^ ptfrioaib*. 


Tjiilx it. 

Stblctcaal MaT1:KIMJL 

LcMirrqdr PORTi^>~i>Ciiii3CT. FtJrtliaicJ 


V«ikr. 


Ym1». 

rii(alYrW, 

1 

Bmrln. 


1880....**, ,,,, 
1881...,..** .**. 

1882 . **,.**. 

1883 .. 

•t w-rr** 

+ + + -lpil>lik 

i SKTT4 
45,046 
(j6,579 
102;5ST 
liO^m 

1 

mcnH 
177,150 1 
179,403 
313^ 
sen,€48 

1 

! I8ft2 . 

1 i»a3 .. 

1894 -*_ 

:: 1395., 

137.233 

220,492 

224,150 

1IK;281 

904.407 

210,871 

Cwl. 

1,073,050 

1^300,424 

1,301.381 

L6I2,432 

,1,97MIB 

m.sBs 

aifiyiva 

^841 

2is;Si3 

24^409 

^587 

30^m 

407,994 

498,607 

6H59& 

833^6157 

im . . 


; 13y6.,,_,_, __ 

l®5 . . . ■ 


1 1897. . . 

1886 ... 

1837. .. -... ... 
lBa8.,_,,, . 

1880 ... 

1«W.. .. 

1801.,... . 

Vo^rio 

J22,f73 

192,323 

183,7^ 

18SI8. ..***-.,.. 

1^10... 
moo . . 

im . 

1902 (FortJwidlV 


• l>ny, 121c. J?(yr 1001W 






























































StEL'UTt lt\L 
MATUtUlik 

Frodtvetbon 
of RjqofiQR 
Comeni^ 


PrtMl action 
of Liiuo^ 


EipurtA 


^60 n GKQLOGICAL^SIJH'rKlf OF 


Tabls 

SrTKumHAL Matuialk 


Pfin>jjL'{^0!4 Of HonfiKo Cii4E:«T. 


! Cfelradftr Yw. 

Toil*, 

Valuip, 

ffflJO .. ............ 

~i 

1,171 
i,oao : 
m 1 

m 

I 

8 

4*S10 

1 15,000 1 

5p411 1 

s,sra 

430 

jisji __ 

isee. ... . ,, ___ 

1833. . * 

1834.*,.,.* ____ 

leUG..,..*. , , 

1837 to 130S ind ufllvo. ., * * * ** 

m 

Nil 


Tabui 1ft* 

SrurCTUBAL KfATERlAU. 
AjfNLML PfiObCCTlOS of LfHE. 


Oftlcmdar Y«ar. 

1 ¥k1ei£. 

CftlFEbdAr Yt&r. I 

1 

Vfcjtu?, 

1086.. ... 

i^755 

333,fiA| 

419,3oa 
SS1,2I5 
411,570 
000,000 
900,000 1 

1835 Bfl.tiTiiAlii*dt . _ .... 

700^003 

650,000 : 

650,rjm 

OSOiOOO 

800,000 

800,003 

833,000 

Sft2,000 

Ii^i? ^*i.**, 
1888. .... 

im . N .. 

1807 H . .. 

1880._,,_,,,__ 

1858 w - . 

1890,*.., .. 

1893 ,. 

ISftl., **__.. ... 

IDOO . -.„...* 

WM.. ..;.... 

IPOl H . ., 

1893, . *, * 

1801 M _ __ 

IDOi „ *.. 



TaJbL£ so. 

BntVifTViiAL Ma^miaiji, 
Espoim or I*the, 


CulmidAr YfAlr. 

V eiIeijo. 

t!®l., .... 

9iio,e^ 
m.5M& 
88^633 
83p670 
71,W 
70p8S0 ; 
mn j 
40,fi04 1 
7^a66 

80,852 

WM!r4 

1 > 

1809. M ***, ^l*v*.'.pr . i + **'T 

1893.. 

1804,,, .... 

i 1896... ... 

ISW.*.. .. 

1807.-. ... *.,.. 

1B98„.-- __ 

1833. _ 

1900... ---- 

1(01 .. 

IflOtJ - ... .. 
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T±mJt 3L 

Srit'cnrsAL ftL^nuAUH. 
iMFttm or tiMVL 


ViMCml Y™r. 


Vilue. j 

II 

... 

fi^ioo 

3 S,013 

1881 .. .. 

B>7« 

4177 

18^3 .■■■■,■! m-f. •■ ^ m •■■*■-1-m r ■m m m m 

£p004 

i^3S5 

1883, , . * - , .. . i . --,-*** 

7,633 

0 , 22 « 

... 

10 , 8 IM 

14300 

1 S 8 A ...a.. * - p 1 . 4 . + + . , 

13,073 

11,503 

THH^a^HaKH ^HLa+ 4 +H 

11,031 

0p347 

1887,... . .. 


8,S(34 

18 ^. 4 , ,.,,,,.. 

10,142 

7.537 

l 88 ^» TritRRRTHRRKRRR’ 

13iOT9 

9,3113 1 

1 SfiO. . ■ . 4. ,■ ■ 1. + R. + i- ,. + * T 1! * + * -feir ■ ■, 

8^140 

flv^ 

1881,..- -.4- ., + *4 

6,350 

4,37 s 

M93 ... . ... , 

6^133 

4311 

lBS3„,,-„. .. 

0.870 

4917 

la&i, ... 

1 f^788 

4907 

1896. r , + . m mwmm. mM m m mm\ . 

12;(K)S 

5,743 

1896-..- __ , .. 

10^2® 

7,331 

1897 ...... p. .-■■ ..'riiiii 

1^4^ 

lfli.520 

1898.... ...... ... .. 

]3,650 

0,00^ 

1899..... .. ... 

1^730 

]l,m 

law .. . ... . ..... 

13,865 

11,311 

1«H ... 

10,657 

14534 

1902 Lhilyp, 30f4cv 

34,503 

17,534 


Tauli ±L 


StUCcTDMAL &fATttUAUi. 

pBOPConiKff or BuiLonra Brioilk. 



YrItms. * 

1886 . ... 

-- - ,,,, , 

1888. ... 

3 S73,fJW 
986,689 
1,036^749 
lt9r3,SM ; 
4966,932 . 
4961,530 , 
1,251,934 ! 

i.mooo 1 

4900,000 1 
4676,000 
4600,000 . 
i,eo0p0cio 
4m6oo 

^I9ev000 . 

2,975,060 

2,400,000 

1 2,m000 1 

1889_, 

1800 ... .. 

18&1._„_ _____ 

1893,, 

1SS9 .. ... ... , 

IS& 4 . ...... ,.|. .l.L.|....,..t..,.t.,.,+ 4 -J.,,,.+ 

1395 __ 

1396...... .. 

13^.. .. .- ....-...., 

1308... .... 

IW. . .. 

1000 __ _____ ..... 

IWl -.. 


STBironrHAL 

MATKRIALji, 

r^iiparb of 
Liliir. 


Ptoducliwn of 
BmtdloA 
















































2G2 a 


EUBTEY OY ClA_YAl>A 


Sm?rviLAi4 

MAYmtuuv 

Exi^rtM ipf 


Bunding 

Brick. 


Tabue m 


STRCtflTUL >fAT1CBIA[A 
DV IRICES. 



STRF^nimAt JLwraTA];#, 
lurosTi Of Bi'iLEJiva Bbiok. 


Fiiiod Yw. 


1880,*. 
183L. . . 

ISH.. * 
IffitS.. .. 

\m.. ...... 

1«85 .. 

I«se. ...... 

1807.. ..*.** 
1880. .* . 
im....... 

ifl?» . 

xm. .. , . 

1093 **.._* 
1093.****.* 

im. ... . 

1893.. ...... 

183fl. . *, . 
1897 .. 

1898.. .-. .. 


IWO.. * 
1901 ... 

1903..*. 


# + i h I- « 


VulUP, 


k ¥ f ¥vm 


l>u|^* 29 piU. 


»3,QS7 

4,2Sl 

HS73 

14*234 

9tJ,2M 

14pG^ 

S^440 

2^730 

24*^ 

iS.fiOO 

9.744 

0^070 

14^1«$ 

18*320 

4.700 

33*180 

10,390 

0*802 

21 .^ 

39.077 

svaoe 


Ttnporlfl pnidTig britit in 1098 1 V^uit, 8^.337; duty, SO p.fc 


N 

H 

imi 

HP 

23,6401 

H 

■ 

H 

lOODi 

Hi 

30 . 044 : 

"tii 

H 

'f 

10011 

If 

10 . 414 ; 

n 

■i' 

■t 

1092 : 

H 

lB. 78 tti 

H 


i 
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Taslm SCl 

SrbticrDaAL Matutjli;», 
raocwnox or Tmm OoTTii 


Cftl«i»d*f Ywr 

Vdiir. 1 

1883............ . 

149\.a» 

1833. .t.. 

JfoC .'T.ff.H* 

1800..... 

VMM* 


113,101 

.......... 

«7,^ 

ISM . 

t«,7M 

1804.............. 

65,000 

18».... .. 

1S0,IS 

1890*.,......-...*-... 

*MS 

1897.,.- 

155,595 

1898. ...ii.i...i|.----..-. 

l«7,Ka 

LSOO. -.1.. IT 


1000 ___ 

969,460 

' 1901..... .,.„.. 


j 10Oj 2 ’fc . -k 4- « + 4 + r + i k ■ 

1 

370,341 


Taqli S6^ 

^Iatihiau^ 

Fi^iiuonoN or Skwia Piwa^ Ac- 


CAlHikiu' Yew. 

I 1 

ViJiar. 

isaa . .. ..._-__ _ 

82042^ 

1889 .. . ..k....*kik 

Xoi ftvuiliilile. 

1809 , , . - ,1 +. k f> + R ■ .... r + +. + «RP R« 

348,<M9 

irtgi...,. .... .. 

21*7,300 

18e3,„.k ... 

¥ 

397,909 

1898...... __ _ _ _ .,.R...-k.-.- + 

Ki9,000 

ittai ... ... .. 

2&0^32& 

IfSOO .- + ^+ * 

JS7,9i6 




134.250 : 

1338 * i *.***.. 

18li717 

.. .. 

191,&4e 

1909, .Ikif..-.. -* + ,«■«+>■■■■■>■-■'■«•- ’■'T 


10Ol .,-1,,.-... 4i-.l>l-<R>Vk - .,.F,+ ‘*i' 

mii5 

1902 k . . ..... 

301,005 




% 


STWCTVWlt 

.VIatflaialj^ 

i'rodiurtkn □! 
Tem CottJlb 


SiMfUJT ri|KAK 






















































SritmiLAi. 

Matulllk. 

Inipurti ot 
Drmin Tik?4 
Mid Sewtr 


PfodtActiua of 

Potuity- 


s GEOLOGICAL fiUpVEV Of CAkfAtMi 


Tadle TT, 

^TBQCn^KAL MaTEIIALK 
Ikpobto or Dbais Tllk asjj Sewkr PirtA 


HmlYiiu-. 

VnJiiic. 

... 

i 9 33,1^ 

37, 

70,m 

70,6fi0 

71,785 

1 su,m 
; 71,305 

101,357 
33,^5 
77,431 
ST.195 

^pOOl 

24.035 

19^395 

34,385 

29,011 

33.338 

39,l41i 

1893.. ...., _ _ _ _I - . 

1883.. .... .,, .... . . . . . . 

I^Sfi V .. - - - -- 


ISW.... ... , * ** ^ 

1891 .. .... 

isgo. . . .^ ... 

1980 .. .. . . .. 

i\m . .... 

|M7 .!.+ ».^t, tt....,., ... ,... 

im:::;:;:'".... *.* 

U4U®... .... .. ..... 

1901 ^ ... .. + + + + 

* 

rD^n tik; not ...j 

1903 J pip«^ |u|HAi eliimfit'j llomni tir redtLl 

1 cniinDfly tupA und blocks m 

V un^kaHNL,.. ... . . 

Duty, 

90% 

30% 


TtrtAl .. ... 



t^ABUC 

^TmrfTTCitAL AfATHtlAyn^ 
AKjfUAL P*omrcTf05f 0¥ PorntRi. 


CDJmdAT 

VhIub. 

dftlmsdAr Vbir. 

VaIsh*. 

1888*,..... ... 

* a7.nio 

Not mtmiuUs 

ise^sti 

388,844 

9Be^Btt 

1A3,144 

181.688 

1 i39n . 

133,427 

129,629 

314hB75 

135^,000 

290,DW 

SOOlCKH 

200.009 

1339........ .... , , 

1890, ... 

1397..,,,,. ' 

1 1898.. , ""“"i 

1891.... __ 

waa.,.,, .. 

1899 .....;.! 

f 1900 . 

1893.. , „ ............. 

1394.. 

1 18W. . .. 

► 1802.. ..... .. 

1890, 

















































































SEcrnox or 
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laoe 


Tabiji 

STtelrdmtAL AlATlSREAla. 
iMFQRTa Or KtHTHlSWAEJ:. 


^ Pifod Vraw, 

Vdu*L 

1S».. .... 

m2,m 

439,020 ■ 

GAT SSA 

1^- .. 

1882. . .. __ 

1808...*-,. . 

1884.,... ..1 

1 1M4 ASA i 

1885.. ... . 

1886.. .*..,.,.,. , 

511,898 
&99,2e9 
750.fi9l 1 
09r,fJ82 
6tf7,1H9 1 
^2()il 1 

1 

MST,..*,. .. 

1888., ... ..,,,,;■ 

1880., .. . 

iaau..,„ .... 



Fb>^ V«tr, 


im. . 

ISSB,. _ 
ISSU,..., 


IHOI,.,.... 


r £krtlH<nVrAre mud cfii iiM i 

Bfttlu, tuln mud WAih^tmudAf ctf ciinheiiiwmriv mtonej 
cemttlt «■ clmy* uf of cnh&r nutniaJ^ X\0,P„_, J 
wiijurwi ^aHIipd ft£iil «tDiifiwikrt^, mtid^ 
nockLiulimna WRns,. , ^ ^- p + ^f 

l>emu>d.^utcd or ffcrtig^, Rud a31 ^rtbimw^ 

white grmuUo or 4roimtoain ta-are, ClC- or etemia 

Mloorad vure.. ,,. p*4 + ^ + x,..p^ 

CJhiuji p*il poret*kEii ril'I'""!/ 

EkfthuiiwmTfl- ti!f*A.. , ,.... 1 '.," "I!, 

^MAuufActnri.^ or- ^ - ,.”11'" 


Tota \ p 


VrIiw, 


7^a,sio 

709.7^ 

eas^flH 

t47,93& 

A75p49S 

awip^ 

018,727 

OQO,A3i 

1,114,077 


« 7a^»7 

S*.3h 

3^071 

t;i;l8l 

I77.fi67 

3ai,330 

38,014 

m713 


1,S7^00S 


i^TRCCTUSAL 

Mauklal^. 

Tmiwrci of 
KArthcawAK. 


TAtiLJG 30, 

S^TmOTUk-IL Matk miaiji 
FipoiTTiS or iSfll RAVIL 


Cmk^dAr ITmj'. 

Tiiffldi, 

Vmitii?, 

isas .. .... 

1894... .. 

4%l AfUi 

$ 

]2lp79S 

l®6... , r 

27T.162 

224,769 

mm 

16f5,»4 . 

'9J.'9' JKA 

86,940 

118^350 

gOpliO 

76p7B8 

mAm 

1886.,...,,,,,, ... - 

1899 ... _ --- 

1900,.. ... ..... 

iDoip,,.,,, _,,., ■::;:i:::i":r... 

19-J2.,. .. ^ , 

197.558 

197,3K 

15^,793 

101,040 

loi.eee 

Il7p4fi5 

110,120 
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f^EOLOalCAL SCTEVKlf OF CANADA 


MJ8C1U„\* 

Antimmy. 


FroductiQR. 


K:i|>onj» 


MISCELLANEOUS. 

There ha$ been no record of prodoctioaof antiinony ora 
Aioco 189S, The Ifemiobn Aatimony CompMiy. Ltd, HalifAXp baa 
been formed to work the Rawdon mineap Hmnto coonly, Nora Scotia, 
but no preduction wjia obt^med in 1002. These minea were worked 
to a small extent in 189S nnd alAo in lS91 nod proTfoua years. 

Tbe atatiatioe of exports of antimony ore^ Table pn^nted by the 
Castoioe Uepartment abow an export of antimony ore for each of the 
past four yearsL It la ihoogbt^ however, that this la a result of wrong 
classification, the export being probably some manufacture of antimony 
from imported material. 


Tails 1. 

AtfixtiAt FfiDoccnoN or A^/rnuo^i Oat 


CaJeiiKlar Ycu. 

TylW, 

ValiM?. 

1686........... ... 

166r....... .. 

im . ..., .. .. 

_...... 

18J» _ _......... 

665 

m 

55 

10 

3«il. 

1,344 

S3h490 

to,^ 

1 S^OOO 

l| 1,100 1 

< 625 

6U 1 

1 Nil ! 

^,000 

1891 ... 

1892 tol6£l^. 

1898 .. 


Tahle ^ 

MuSCltLANEOOi^ 

KxpQirni or Amtihomt Dees. 


C&llHldAT 1 
Y«r. 

Toiul 

VfelaeL 

CAlundar 

Yeir. 

Tomflu 1 

1 

1 

1380_ .. 

18Sl 

I8iffl. ....... 

1663.. ....... 

1884.. ... 
iaw„, 

1637. .... . 

1 

-10 

34 

m 

105 
i 483 

7B3 
665 

sao 

i 

$ 1.043 
A3CI3 
IhOTS 
4,3M 
17,375 

81.400 1 
0p720 
(1804 

1880......... 

18ei>. 

IR31, 

iaSffltol887+. 

1898 .. 

1880 -- 

IIKIO _.... 

1001 

IWM. 

f60 

Nib 

lp232 

210 

10 

00 

8 605 
1,000 
00 
NiL 
15.S05 
190 
3,441 

13,653 










































»<OALL-] 


B»CTION OP MINBS 


im B 


yxQus^ 

linpprti of 
AntiiDDay. 


Arff^nio .—The produclioB of irhlte ar^nic in 1^02* from the Deloro Armiia 
nsLne w&g €00 tooB^ valued sX compared with GD5 tons valued 

at $4lpG76 in 190lp and 303 tone vaJu^ at ^22^725 in 1900. Thifi 
outpnb la all obtained as a bj^preduct In working tha aurHorona mia- 
pbkel ereB of the I>eloro m\n^ Hastings countV;, Ontario, and this is 
practically the only mine on the continent prodncing areemc at the 
present time. The world's supply of arsenic is derived lar^ly frotn 
England and Germanyp the produ^'^tlon for the past, six or seven years 
having varied from 7,000 to S,000 tons per annum. 

The imports of arsenic into Canada have varied graatlj from year to 
year, a maKimum being reached in lS0& when tons were brought 
Loto the eountijp valued at 031,932. In 1897 only 76 tons valued at 
7S wore Importedp Inereaslng again to 291 tons valued at 4,203 
in 1899, and foiling oiSTin 1902 to S3 tons valued at 83^002. Arsenic 
wod not classed os a separate item in the export returns in the fiscal 
year 1902 and previous yearst but the exports for the aix months end¬ 
ing December 1902 were 2T-t tons, valued at 9 lG;p] 027 all of which witJi 
the exception «f 818 worth, went to the United States. Asoxhiblting 
the market iu the United States for arsenic, the importe, free of dnty, 
into that cotintiy during the year ending June 30^ L902, were:— 


Tavix 3. 


iMfSCELLANBOUiil. 
IXFORTS Or AvnwoX 


FijcallW 

j Found H. 

1 

VoJua, 1 

f rad Y*W. 

IVlliTldfllr 

Valw. 

. 

mu ... ... 

. 

issa .. 

m\. .... 

l8Stp.. .. ... 
1887. . 

.. 

_ 

42,217 

lfi3.J5e7 
lCA,S4fi 
44a,GOO 
1^012 
s&,m 

mis'! 

116. U34 

117, (WG 

i 

7,06U 

. 

m.3SA \ 
15,564 
8,182 
<f,0SV > 
7,122 
12,242 
11.20U 
17,439 

1 

1 185*1.-......, 

im... ..... 

E im. .. .... 

1 \m ...... 

im -1 

. 

IS97..... 

! 18!18..... ....1 

im. 

im .1 

Ll-1,084 
180.308 
1&1,823 
1S1,571 
70,707 
163,209 
134,001 
ir^,m 
MVO^j 
i mm 
350,737 

17,4BB 
17,080 
14,771 
12,31& ' 
6,131 1 
2,BB7 1 
aoai 1 

12,350 

ie,8&i 

20,001 

24,714 


r Aik)tijxi£iDy^ or tvgulikfl of, uot f^ouri 
IO 112 -f or fjitbvrft'k€ nuknuCftctunKL 

\ Autiiucny tulta ........ + + 

Duly, 

FroE. 

1 

250,449' ; 

22,453 

Total ...n . ... 


i 

30,270 






































2^S B 


CmLOQlCAh £trfiV£V DP CTASAbA 


Mi^CKLLA' 

jrmvn. 

Ajemesdc. 


Poundik VbIih^. 

Awrawt «id of, ,,, 

AEwraiG »T3d atHuoiti odd .... ^,,, k « . K P -. 1^41^14^ 44rl^l 


^odcbctlulb 




Taile 4 

M£H43ELl^\1fiDV!i. 

Akwual PjlDDUomit OJ AHAin^O. 


Cah'ndnr Ye&r. 

TcmflL 

Vil-ae. 

1885...... ........ ... .... 

440 

1 817.BOO 

im... .....__ ... 

130 

B,4i30 

18W7. ................ ....... 

90 

1,300 

Iflaa.. ... _ ............ 


1.300 

10S9,..„„ ... ... __ 

KiL 

Nil 

MSU,. . .. 

n 

1.600 

. . 


1.000 

I88S..... p ._ j. p 4 .. ,. , 

Nil 

Nil. 


IS 

■f 

ISSM.. 

7 

430 

1806 .... 

Nil. 

Nit 

ISM ... 

t* 

4> 

f I ■ P‘..r. ..' .... .... 

H 

H 

ieoft....p. ... 

41 

•t 

380U. ... 

or 

4.m 

1900..,,., .... 

m 


1901,. .... 

fi06 

-11,078 

190S..,.. .. 

800 

4S>IKK) 


Taalx b. 
Mu^nLUMDua. 

^iporbi. IMTOITA OF AA&tMCi< 


i 

Pibcal j I\msdjL 

VultlG. 

FkKol Yar. 

Po iiada * , 

VjJuc. 

1880. , 

1881..... __ 

1882..., __ 

188S. ,.„„,.... 

1884.. ., ...;i 

1885. .... . 

1888.. .. ___ 

+ <»-■■ r-i-i. 

1S». 

1^. ............ 

1S»0.„,.,, _ 

itei. 

IB^W 

81,417 

138,030 

stafis 

I0,3»i 

40.000 

.^,181 

87,510 

mow 

\[\m 

8 m 

1,070 

3.0G3 

1.812 

773 

1,001 

OOl 

tll6 

1,010 

2,m 

4p474 

1 4,oar 

1082........ .. . 

IM®.., . 

18&1. 

jm, .. 

1883 

liSTpi. 

, im . . ... 

l«!H...... . .... 

1 1900...,. V...... 

IWI. .. 

' VJl>3...1>iity rmf. 

W2,m 

441,07D 
2UE*,00& 

034v854 

152,370 

saitw 

683,383 
i £10.730 
158.303 
100,0,57 

3,305 

1S.90T 

10.018 

27,323 

8,370 

14,270 

24,203 

11,035 

0,361 





























































fifiCTIOJf Of HJJflM 


2€9 ^ 


Tahle ^ 

MlflTSLLA^kOCft, 

ijrroiftTi Off 'Cfiaijl 


FEneaJ Y«r. 

VaJiH^ 

r Y w, 

ValLW* 

.... 

e2,U7 
2,7HS 
3.*tS‘2 
es^CWT 
2,080 
8,003 1 

; 

5^865 1 

T.aSL 

1802 

0,66$ 

n,m 

7jm 

K,4«7 

7,433 

0,858 

wm 

11,626 

11,2^ 

18SI. 

1803...... . 

ItW2,.. 

‘ IHU . 

1883. . 

1 . 

1*84... .. 

ISffl. . 1 

1«8R ..... 

1887.. _ 

1898.. 

ISifi'..,. ,,.. 

18WS.... 

ISfiO.. ..,.1 

inoo,. 1 

IMl_ ....... 


le&j..., , 

1S£>1 . 

.. 


• Chiilk prepaid. 20 }k el 


Taule 7+ 

M I^IEL t-i SIBOT’ 

iMtftnrH Cff WutTlSOv 


1 

Fiical Yfiftr. 

CwL 

Vfkjni?, 

1 FikaJ YeM+ 

1 


VaIiii-. 

1880 . 

1881.. ....... 

1803.. ....... 

1883 -J 

1884 .. 

1880, . 

1880 . 

1887. ....... 

1888.. 

1880..... .... 

18tXt .. 

1801. 

1 84M0 

47,4*0 

1 *,270 

1 7Ek0l2 

* 76,368 

(f7p-l41 
65,124 
47,240 
^ 76vfll0 

sKm 

84,079 

$20,W2 

tP^dsr 

io,m 

30,331 

33,330 

23,492 ! 

3*21^633 

Ifi^lOl 

ao,5G8 

22:735 

27.471 

37.504 ] 

j 

, ISO?.,*, . 

issa. 

, 1S04.* . 

; lau . 

, lam . 

■ larr . 

1 low . 

1 1®K» . 

■ IOO«,. .. 

IIWI.**, __ 

' IWK',.,,,, . 

1 

103p9e& 

88pS53 

165^653 

102,751 

113,791 

127,456 

209,858 

153,68^ 

36,807 

25,&3 

20^646 1 

2Sp44l 

27,323 ! 

22,541 1 

25J6L 1 

34,510 

34p676 

50,878 

42,158 


* WkLtii^ whit«)^l43g‘, giUfin whiting^ diud Puih wJaib^ l>nly Ereo 


Felspar ,—Ffilapar wbs mmed in Oauada ip 1901 by the KingQtoii 
Felspar Mining Company At thw mine in Bedford to vnahip, Froiitonac 
county, Ont^ The total prodaotioii wm 7,3X6 tgiii valued at 
^-ompared with 3,3>0O tona v&Iaed at $10^700 produced m 1903j the in- 
croojae being ^226 tooa or over 4l pot* cent. 


MuK-ma-i- 

Tm^anti of 
Chalk. 


Whiting. 




























































MlSfELUk- 

KDOUfr. 

Frodocticivi ctl 
feleUpripr, 




Prodoc^n, 
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TaULK & 
MiaciTLUiSiflts. 


Fiwjficcrtmse or FELT^r^n. 


Cklrndar Year.® 

TcDh 

Vplcie. 

... 

700 

93,600 

1891..... __ 

68& 

8,435 

1893.... ....._ _ 

T.70 

A35 

lass .. 


i535 

1891 . -H, 

NiL 

KkL 

nw. *. 


•2,543 ' 

l^, ... 

973 

•3,383 

I8ff7, __ ... ... 


3,390 

1888, . 

3,500 

0,350 

ISW.,... ... 

3.0W 

0,000 

leeo ... .. 

m 

1,112 

im .. 

6,3M 

lOJOO 

1903 . ... 

7,57G 

+ 

13,162 


* Eipcjfte. 


j'^inS'C^ay.—K«tuni;s of fir&clay productioD wert weelvad firom Bri¬ 
tish ColumbiA, Nova 8coti& and Kow Bnioswlck^ the lEopOrtAtice of 
the value from each provineo heiog in the order named. Practical I7 
the total output ia obtained ia coanectioa with the mioing of coal from 
thin bede usually tioderlylDg the coal aeams, and the material ia mostly 
used locally la the confitruction and repairs of coke oveiia and in con¬ 
nection with metaUnrgical operation^. 


Ta^li fl. 


MiBCELLJJeBOCS. 
PaootrcttOK or Fiaa-cLiT. 


Calendar V-Bar. 

Toba 

Vilufc 

1 1883.. .. 

400 

♦4,900 

1890.. .. ... 

Nil. 

1 

1I©1.,,.. -- 

230 

730 


1,001 

4hW 

1888...... 

HO 

too 

low.,... .......... 

m 1 

3,10? 

1800, ... 

1,320 

8^493 

1890,_ 

m2 

1,8C^ 

; i«ir.,... 

^118 


.. 

G70 

l.CSfii 

1899 . . 

609 

1,235 

1000 ____ 

1.315 

4,130 

1001 

3,979 

M>30 

1902.... 

3^741 

4,383 
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—There baa beca no oatpnt of mercury eiueo 13&7. The 
amall output for theyeara 189&, 1^9^ was obtainttl from the 

mine Id ibe vidnltj of Kamloops lake, B C. 

** On the pioperties owned bj tbe Hardie Mountain CiuD&bar Com^ 
patty considerable work has been done during the past year. Five 
tunnelii were driven as follows:—^Ko- 1 tunnelt 350 foot j No. 2 tunnel ^ 
334 feet; Noi 3 tunnel, 230 feet; No. 4 tunnel^ 152 feet i B, tunaei, 
100 feet; total 1^066 feet; and about 3li500 wereeKpandedon honsee, 
offices, etc, X*w grade ore has been encountered in each tunnel^ while 
in the open outs on tbe top of the hill ore ftald to average from 2 to 3 
per cent in qulckBilver has been found. During the year^ from 14 bo 
16 men have been employed. It is the latentlon of the company to 
prosecuto development work and possibly to erect a rednction furnace 
during the ensuing year. 

^*The Copper Creek Cinnabar Mining Company did nothing beyond 
the necessary Bsaeasment work on iia property this year as the direetora 
are awaiting the results of certain tests of tbe orsp 

** The Toonkwa cinnabar clalKk, south of Savona^ has been further 
developed, and shows up a tioe body of ore which 1% is contemplated 
to esplolt OB a considerable siale during the coming year. 

** Aa there is a good demand for quicksilver and tbe supply is Limited^ 
it is hoped that the development will be carried on steadily, and^ 
should the expecbatiotis be fulhlled, the outlook for this vicinity sonms 
promising,^ ^Tteport of the Minister of Mines for B,C., 1902, p. I91i) 


le. 

JJUKVLl^SEOCa. 
Pkdocltios or Mssci-av. 


Cii1^e1ji.t Yrjir, 

Fillip 

1 

Prioe ! 
Auk. 1 


isae....... 

n' 

S 33 OD 

t !^843 

ISDS,.... . 


33 44 

1,040 

18117......... ....,. . 

0 

1 3fi 00 

m \ 


Mi3iciu,u- 

Morcury^ 


Praduf^ticjn. 


H 


















tJT 3 a 


r^Ei^lXfGiCAL fciirH¥XT Ot CA^AJ>A 


rmpintt of 
MtfCtiiy. 




i^mnd. 


TiLfiU U. 
MlEM^LLLNXOt:;9l » 

iMfoimi CUP aunounf. 


FiKol 

Pfnitulfl, 

Vftlin. 

ISS2 .. „„ 

; 1888..,. .. 

, ISSt.. .... 

2,44^ 
7.41(1 
5^84Bi ' 

9 066 

%m 

n jtiti 

1 ■ 

H-iw 1 

13.310 

27,»l 

23pS3l 
1^912 j 
20,773 
»,na$ 

30 7U 

4i^7® 
TT.MS 
T^OM 
1^,750 
103 017 ^ 

A 441 

J. ^Jti 

i l«38. .......... ... 

i f a| 

^ 1J.O 

] 1887... . . 

' im .. ... 

i»» . .. 

f >1421 

10.61& 

HW 

11,»« 

1 r.677 

5kn 

|^:;;:r..::;;:.:::; 

i^::;;:;..‘.v:*::::. 

18W ... 

iw . . 

i«tw ... ..... ... 
lSS»ft...p. ■ 

4if^pS9il 

13,(138 

22,008 

14h4K3 

SShTVS 

35.343 

3a,Esai 

;%^42S 

ft 1; 1 

low... ,,, 

IWi.... 

1 19^-. frte 

^1^2 1 
140,010 1 
97,a33 1 

51,087 


A shipment of foor tom of moljbdeeito was nwule 
from CobociHik stAtion OQ the MidltiDEi bmneh of the Grand Trunk 
* stoifliBont of railway idiipmenta kihd]y for* 
nieh«^ by freight trafRo managor of the above milway. This prodao- 

tion isof ipecial lotereatMalthooghoecurroaces of Uiia mtaenil are 
fyriy aamerogs in the eastern part of Ontario and adjaeoai portiona 
of some difficulty Bcema to ha%e been experienngd io the put 

in flodingdepueiteofauflideiit extent to be of ecdnomie importaaco. 

JfoidAny &arf._Ths figttrw giiien in Tnhlo 13 ere derived from 
retam* of milwaya abipraenta and do not therefore, nearly .epresont 
the total produo^ Dcpoeita of «nde anawering the requi^ment. 
of moulding Bend are known to «eur in aimoet eveiy previnee, and in 
niany cae« ere worked for iho Jo«l wants. Of those it is almost 
mipOHSiole to keep re»nl or to obtain returns of ootpat from the pro- 
dneem The greater proportion of the above railway shipmenU Is 

uTiS Sto? 
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T^sLM is, 

^[I4(^LLA!CIC0CII, 
PliOiJtonos or MwLDlNd 


CA^mdihr Yea^r. 

Tqul 

Yilue.. 

IS 87 . ... ... _ 

160 

$ 500 

. 

ISO 

M 6 

1889 ,.,,. . 

170 

SlXt 

189 U. .. , , 

330 

1,410 

1891 .. 

2 W 

1,000 

1882 .. 

m 

1,380 

. 

^370 

0 , 05(1 

IBM. __ , 

0,214 

I 2 p 4 ^ 

1805 . ___ 

6.765 

lSp 3 »> 

189 b . . ,-., 

B^T» 

11,478 

1 S 97 ... 

^ 4 B 0 

10,031 

I 8 !l«.., .. .... .... 


sinflaa 

I« 9 !t, .. .. 

l^7U 

27,430 

IWO .... 


12,316 

lOOl ..i 

14^706 , 

33,410 

IMS,,. . » + ^ 

13^352 

27,051 


TaIlLi 13- 
MlK%$Jixd«riOL'^ 


AnZTUAL PmOll^'CTIPTf QV QlFAfflfS. 


OaiMUiar Year. 

Tom, 

YlllHJU 

1^.,...,........, ..... 

200 

9 1,009 

law. . . . = 



i«aa - -- , 

IBM _ 

JS® . 

1896. .. 

1807, . . 

100 

MD 

* P -P + P + + + + 1 

10 

■ -r ■ ■ % i 4' 

OO : 

IflOS,.,,, 

381 

GOO 

570 

1,260 i 

ISOO, 


. . 


P + R-P TT-ri 

.. 

1002,,-, . 

■ *, 


. 
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Mjhceilila- 

NEOCR. 

Production of 

MutUdlBR 

8umL 



^fcuirtx. 


18 

* ■ ■ 
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OmLO^tOAL HUSVKV OF CANA0A 


^tBOnik 

Imparti 




PruJuctkjn. 


TAirjs 1-i 
^ri^rELLA.^«0^!S. 

Ihwhto or *■ 3im "-OtvsTMuiHiP QtiARn; 


yinaJ Y*ar, 


JgO..,, -. 

18 ttl ....... „„ 

less. .... , .. 

im . ... 

isw . ... .. 

im, ... 

188$. ....... .... .. .. 

1887.. .... . , 

1888. .. 

1^,. -... , . 

18 M. ___ 

leai . . .. 

1893 . .... 

issa .. ... 

im . 

.. ... 

1807.. .. 

l^.... ... 

190$,. 

1901.. ...... 

1 $0J., D^ty free. 


Cwt Vft3ui% 


8,2&2 

3.m 

8,i388 

8v2&a 

8.537 

14.8S3 

4,808 

0,18$ 

1,708 

3^874 

2.447 

2,431 

2,883 

3,289 

3,684 

3.104 

X951 

4,031 

3,063 

4,S8S 


S 3,390 
1,669 
l.$78 
3,0(53 
1,700 
1,443 
1,143 
0,073 
2^385 
1»21| 
2;C17 
1*!)29 
1,344 
1,301 

um 

1,881 

3,m 

3^415 

^773 

2*305 

2,87$ 

2,10G 

3,BS8 


i7o 6tatistic8 of production of Boapotono h$ve been 
received for the past two years. In previoua joars email quantities 
were mined and used obiefly iq the iDaniifBctore of nooGu^ cements 


TAALlt UV 
5[leuC|4A^E0U& 

A^.vvAL PanDtonoK or Soapstokx. 


CAlrndur Year. 

Tiuoii. 

Value. 

CnlendjiT Year, 

Tuna, 

•1 

Volufc, 

188C. . 

18W . 

1888.,. .. 

1880 .. 

189$...., , „ 

1891.. .., .. 

1892, . 

1883., 

BO 

100 , 
140 
105 
017 
Nil 
1*374 
717 
010 

$ 400 
BOO 
280 
1,170 
' 1,23$ 

m 1 

0,340 ! 

1,930 

1,64$ 

1836 .. . 

1890.. .. ... 

1^ __ 

1898 - - 

1893.. ........... 

1990.. .... . 

1 mi.. , . ..H .. 
1902. 

475 

410 , 

157 

406 

430 

43$ 

2,133 1 
1,S590 
33$ 
1,00$ 
1,960 
lp3G5 

1804.., _ ... 

' 
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] 

No oros of tin nre known to occar in Canndn^ ^Ithoogh a Miscilla- 
report of its ocKurreitco in the CnHlrw district of Brltiak Colnmbin is 
mentioned by tiie pro^ineiitt Mineralogist m follows* v — 

^'Thiadopftrtcncifit has recently received Famples Ukeo from n tnonol 
of a mine in the Cariboo district, and on o-ramination these samples 
were found to contain tin in very distinct metallic partideai The rare 
occurrence of tin in the metallic atate is recognized^ and, while no 
doubt is felt ns to the good faith of the sender of the sample^ the dia^ 
covery will require to be further mvestigated.^ 

The imporranee of Canadian trade in tin and tio manufactures may 
be gathered from the accompanying table of imparta^ 

Tap&b ifl, 
k£iflCRLn^N«nc:H- 

Inronrs or Tlh: iJfD TiswiiiE. rmport*. 


FimI Year. 

‘t'aliLc. 

ii 

Fkcal Year. 

Value. 

ijiftft. .. 

T!Kt2a* 

lpa7^.1«l ] 

],D(».«33 

1,343,7^ 

l,2^,75e 

1S9L......... 

1,3^2,&SM 
1,310,3^ 
973,3&r 
1 hS37,€B4 
1,274,106 

1,373,811^ 

ifist 

ISM...--- 

MSH .... 

1»83 ... 

liSUS... 

1^... 

mM _... ... 

... . ... .... 

tew.. .. 

\m .... 

1 .T.n...4T + ..- . . ..^.. 

1^.. ,,, ..... .. 

Ifli* .. ......... 

1^... .. 

1867 ... . 

186& . ... 

. 

IfUO,..,., 

Idol 

f Tin cryit»3fl. ., . .. r + ~, r^ . 

Tin in blDcJtK, pipand ' 

p1at«« And .. . . . . . 

Tin fc^. ..r*^^... .... 
lOOO ^ Tin*tripwiiAtB ----- 

Hn luid manuiftctuTi.^ h5( ;— 

i Tlh pifltfi an dlrtor*ted .. v 'j 

Tmwmta, pkin, jA|4inilie^p or liibi^mplied and 

allnujinfflctuTwflf dn, N.^S .. . . 

ToLal . ..... t«4 

Duty. 

Fpfta. 

n 

n 

N 

H 

£S% 

2S% 

m 

f*S9a.1i6& 


THpelite. —Bhipawntis of tripolite io 1902, Muouniad to 1,052 tons, Triiwliia 
viJaed at 816,470. This is mined at B»s« riTer lake, Cokhester county, 
and Stu Anna, Victoria county, Nova Scotia^ and Bold chiefly in tha 
United State*. The operator?! are,-The Premier Tripolite Conipwiy; 

^Report ai the Miablrr of Mint*, Brituli Cofuinbia ISHK, [h 21, 
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nmWllQAL E>u»vev OF CANA HA 


NSfirR, 

TripoJiCr, 


Producfciim. 


New Yorle* opemting under lease the property at St. Anna owned by 
the Victoria Tripolite CotHpany, of North Sydney, Capo Breton. 

The Fossil Flour Company, New York, opemtingat Baas rivor Ute. 

It ifl the cnstom of the Foeeil Flour Company to operate tboir pUut 
at B&m liver every second seasoD only, aod usually only a portion of 
the product is shippod during the year of operation, the Ahipments 
being continued during tbo year following. 


Tabl£ 1j. 
MlSOCLL&KfiCVPa. 
FfcdtiijcrnoN or TteMtim 


C^odif Yviftr. 


Viatuh 

13S6. _ 

1£©7 ... . 



8 

. . ....... . V.L -. ,. 

m 

IRi 

3,900 

1898..,. ..^ 

IJJ 

1 017 

IfiO 

9 ft lUUI 

1999..... . 
1900 . .... 

.- ♦ . , .^ . 

I,™ 

IBvODO 

1 IhAil 

1 1901 .. -- -- . 

850 

i fVW 

18^300 

1A JTfl 

tMll ..... .. / ” 


jii^iAjyE 

J.II p 47 U 
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A&DCTK M]hiH(«ltOPTO,,f|l'E. 

R*iiwd iLhfliis-Ulri^ _ 143 AA 

AlEERCItOUblS}; IT.^ PlCTOl’ OO.p X.S. 

QoaI wMini at..^, _ 37 Ba 

AllEMlfcX:>- TP-, Ataouip 0?^T4 

EuniinM by IngniU ai34 Dpni>f, I9U2 iDl s 


BffnneLt kti.% YLik^ 40 a 

AU^$ tiilaifdnan 

MfcCjnillan Vidlifiy^ Yukon „,., 2^> A 

AbUibl rlTer, Al^oina dietriot. 

Out. 


g^|«rt an, by W. Wil«gn.. .233^240 A 

CcMbvtiua fnakls .,.,, .... 4^4 a 

Aia^MAMJ4ci?£ cniCEK, Tmvr like, W. 


KocymrAT, B.C. 

MiuEtaliztxI quATU bcluiT .. 71 aa 

AbrBsive matoHale^ 

L»t of uin, ^ by 

Mines .... . " 31 aa 

SmtiAtics of, 1902 ...... 14. 3» » 

Aoadia Coal Co- Stellarton. 

N,a. 

OpentiGiu of. _ _____ .. .AiK (fci H 

Cw prodoctloa oC, 1002 . ^. 44 9 


Sr»nt.4 of; RjnEtem ^ n'orktBJt ib.... ^ H 

AnjilyBis of eooJ In^n ,, .... 342 S 

Aot^^^EJCTH. 

Crt>w«M5"t Fftwi Codl Col* E.C.p «*e- 

ftluiiioa____ ........ 450.1 

fdi'U^/di'N Nt, t>. 

JAlOBi bay and Kji[Haka[i H ver^ 242 \ 

AcOJfITL 

Mooeahidt^ WltB„ tJawfc-w, Vnkcjji .. 44 a 

Atonii uMi ihi/otiuMu 

Mot»cb]de mtn., llawHOTi, YukcHL, 44 a j 

Actlnolite, i 

Kbc«%ir yiL* ILutinf^ oOv. tJrkL. ,13f!v 1^1 -^A [ 
Lwk^ djkim, UoLuidAfy Orp^k 
^flklnol. RC . . no, J21 A 

Klondske riv^T, Yukon river... . 4112 a 

Stati%tk> >sf, .. 

AfTINOLltTC jbHIlNJKlVA-nill), RU!K^llt 
TP.J HaHTCKCH fO.. pJiT, 

AHTt^nobtr' tutH at.. ., 13(i aa 


4i:finMfroni4i Hail and Wtiit- 

^ftald. 

KwacjibDubt-^uil Mouw river, 

<JnE...... 23 j>a 

Ai4t£a rtilfra^ WiJld. 

Janu's liay atid KAiubkau riTer, Kee, 24;^ A 

-A^oton tp.H Baefot Qua^ 

Copper mmm r.if diaErict of......... 14t) .lA 

Copper b^artitg' rttcka of ...., ^, .SOTj-Mf: 

A^tos coppEif uisr., Bagot co.^ Ciot 

Hiifh JfflMic of .. . . , , + , ._ _i41jl AA 

A<t* dp Paauameat. 

To jwotidff for the (^yrneiitof Ivuu- 

tieii Oil tfead.,,.., .. ,... 142* 14:i k 

Adaib imsr, Rrc3AitTKeiiA?f?fiR4NonTEA 
aotsiEj, VJ, 

Rooks betwAMs. and ^k* mtn. ,. 71 A 

AdwUa /r4^kkT|, tichn. 

iJaatfciS hay nud Kp.|iiii^kiiii riTiir^ 24l A 

AHAlllt PkoP. J* O. 

H^^rtkr for '' OnL of Lvt- 

rratL-urt?," kaued by Roy. S^iHy 
ofKiPff, .. . .. 3£rfA 

Adama, Prof P- D. 

l>ld woftkby, 1SW2.....* IS a 

Arydyriifa by, t>f mnut^nuae oraa 
froui Cam Ervbjn and CoivUnd 

ehMl, X.R. ... Iaciu^ IGO .4 

Appi'inted on to ooiundor 

g^ogicaJ □nmeitclAtuior., 20, 21 A, 1+T a.\ 
Nome MnoEerepau hilB '" \ 7 ti^- 

[Mwdby. . ... . . 144 a.\ 

Ref. LodoKriptkHi by^ of Aitered diiL 
Imuk? from UtrU Mmd intiL^ Qlub, 3ll A 
Work by, tm HalibuTbon »beot”+. IT2 ^.s. 
Al^Alta «ILL, Bo^A:^EAt’AESE, KlAftniKE 
HlVEd, YVROCf* 

Aurifrroua block haihI on... 433 a 

4i>AHR laLVSP, CHAhLOTTE PO., N.B. 

Copper cteiipoitH 031, ,. .„ _ 150^ IS^il a a 

ADAUap Capt. R. C. 

M'hlAny tijwu-intaloMimred by. 13T a 

Anpi?io-TOf FuHip^ 

Soli AE^ Bddocioted with gypsum, #.. •i 
xVikJAU TTr, SlHTOECa., <5ST. 

SifAninmt^i fraiAiiu 'mt .klgunquin. 

abore-line in.. ^... 2tf2 a 


Note—I n ttiij vuluiirt tSirn^ ptr? port *aV: the necoind OWi i* rtfern'd U> in the loilex a» A.i. 
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ALE 


fAQUL 

ssvAUp., Atu.htjk rv.f, SaHOQi 

csa , ^>^T. 

Algcvnquiit Hhnn^-lme nriiiikiKd, ■.. ^9^ A 

nrrfprvtliV, Halt'll, 

Jiuu«A hmy And KapijbiD river, A 

ArTOSp Ci3. X. S. 

d«pi>kt> At. ... 158 s 

Atl .ITPL 

Iti tiuin fif Btiunduy Crwk 

district.... . ■ 10^ A 

Tw-o TskflilNh (7n ndKi-riAT^d CO., X.S. 390 a 
A unLUy^HAl^ 

VAmeffl]^w H3n.iid+ TxVieu CnqnS... 78 A 

PctroMTikiihy fd, ScwiTniry distrkt, 
Ont...... ... . ....... .. 257,358.% 

3ail<e, Xijiis«ktv:|f dint.^ Ont- ■ 2^^^ * 

A^culturel land. B.C. 

YaaiciukVpt ^rW. rtidpii ,..., 75 A 

dUiS^r ■rinir, W, [wk... H2 a 

- 

Annnixiliri CO., AnnR|H^i« vA]U^y.... A 

XHMFu^iitttrx &^. t.5ini.rtiip afwi. .... AA 


-Out. 

SilnCi.tr &I,, Comktl].. ........... 287 a 

XottaWAUgA t P.... ad7 A 

Tlkundi^ Ifeiy dLm_, Xifiijfttn I^kt- 
dbflL,...H,+.... 218 a 


- 

St. ^.Aw^•nCl? , 143 a.% 


--— Yukon. 

DawAciii eity vii3iuif;sr____ 44, 45 A 

5liXiflrki id<^ Jilin., Duh-mhi, Vukoit.^. 43 a 

AhU| »AT, Cl-.%¥CKJI>XIT lPlKr.p V.I. 

Drflcrijitkon of rocka At awI turn... 7<l A 

Al^f^LIM LAKI^ l^%'£KVKR% OO,, N.S, 

IVmiw iti dEril. 4d+for CliL , + + 304 a 

Tr^|"Jtlt^- At .........., . 3S H 

.AtsfAwotsTH W KooTiSAir ihaIT., 

KC. 

Copper itroductJtm of, ........ 100 » 

(JoW 202 rt 

Sllvrr 308 H 

AjaI MTSi:, LiHUO CUCK^, TlltH-T L%KE, 

W+ KocvTKy.iT. ItC. 

XoLw on, It Wrjri; . . ____ .rj5^ ik» AA 


A. KjCNT AlU'klTlPALD Hivn HAlEhiklA^' 

CnvK X.S. 

XoteAon. by Yofll^iull. ... 42 (k. 421 a 

Aiahxa EKfi/jiEAttoN Cki, Kpec Orree 

MIKE, Yt'Eav. 

ReferrnH-fr tOf-. -.. . . 50 ft 

Alaska. 

CliTiiAtt:" o(p H^ik|iarrd to Cnnadutii 
Yuleon, . a 


TAtilL 

Albany. Hudson Bay. 

R. 0. nuftdoa iit.. ... 100, l07 AA 

Albas f buth, Kee, AynOsrr. 

on, by 5tclnnes... . . + . ^ ... 101 aa 
Xot» on tlw Reolc^ fllwiit the 

hoRdu-Alrm _oF- - - ..203-30® a 

^fkiHeuni specimen id pen- 

TUCttltMiKm .................... 4^ A 

ALlklllSl, VAXODtlVKIt TALAS IJ. 

Agdculturttl Udd fttviimd. 75 A 

GoOloKy ol. .....,--. . . - .. -. 62. fi4 A 

GbuTtAl evidnttor In 75 a 
[ nU^ivi? ri^ckn pn- , 54 a 

I rtHi pibitwf m .-.. * ^ . 9(J A 

TilikLtir at liifuui fjf. ... ,....-^... . 76 A 

AJbarto. 

Cn»d fii^JdPof .. .. 67ft 

Albert.% Coal a^u CoEH Ci>. 

Eb-fcirmoirs to ....... ■ 50 fl 

Alherta i'oal ErttiiR 

Auiklyie4Huf ijcial freua., -,---... .84, 55 B 
ALikKRrA Railvav ASikCbAiCo. 

Opemtions of.. *.. 

Aldiwtco., X,R 

^ftle depcMiLB of^ - . .. 303-80H A 

Alheet aisios llrLLHDOioiTCkii par,, .\i^ 
BEjrrpD., X. B. 

Alhifrl AiiiklrA of r ■. . - _ __ M4 A 

I FeuIu Pt ^ ftll^rtitj^ eL. ... ...... 365 a 

ooi by Kii* . See A 

Berisg^ iiL for ixmX Eod Alhertite.... 882 A 

AtHEIrT ftltALSft. 

Alhsrrt WmtimrKflEnd or*.. N. B. 

5153862 A 

Fetitood iftc river arts. X.B. and X.S. 882 A 
ALftEETtlTE. 

Surrey'spiqbliCAtbns «&.... . 22 aa 

Alks^rt uod WH^tJuorlftod col^ X. B.365-366 A 
.VuiEtrT fOLtfESTt PlOTOC i.t1aL HKLIS 
X.Sl 

SmlllS and Wftirk jngH m, . . ,.r. , . rrr 

AlbioS niJST.p Pn.'ttK." WlAL JflEUl^ 

SemniA uf; o|iDmikms in...... ... ->j2 

.\l.moJf uiStsu, Stella nTo>\ Psctpl' 
oflAL riiLiip- X.S. 

Analjk'ahi of cd»l f rein... + + .. .... 52 ft 

Ald0r. 

ILO,* “Selkbk'" Hyst^Hi __ 28 aa 

VAEkODuver uhind, S,W . „ 76 A 

AltA., Jickfbih ri rer. ^. 164 a 

JlAckr.^Liltlo Bnf ftlu riiiifir.. . 458 a 

Oiitt K WEMkhOnJu-uftn rii^., _ _ 28l a 

Yikton, MeMehid^ min ......._ 48 A 

I Aijvnicff {^AnECALtiHtuuKk V,t 

Roekn at^ ukd niiPT-- 57 a 
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—Out, 

Piklti^naabi nvrt, Thunck^t Bay 

dirt,. 2 ISa 

Tei£iA(rmtn] ifllaod. dwt., 

..-r........... .... 124 Aa 

-- Yukon, 

I^mn miui Droiriedniy rntm.. In 

wimt«.. 37 

£M.tuhc» of, 19(K___ 448 a 

- ..«,!!, 209.aif)» 

Pffi^a tkurifplki. Mil 

KApusTtiQ liver, K^#,... ___ 249 a 
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